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NGINEERING NEWS 


SECRETARY VANCLEVE, of the New Jersey State 
Board of Assessors, and Chief Clerk Betz, of. the 
State Superintendent of Public Instruction, are en- 
gaged in compiling a new railroad map of the State. 
No such map has been issued since 1871, and it is 
expected to appear about Sept. 1 next. The map 
will show each road under its corporate title instead 
of calling by one name the twenty-four roads now 
included in the Pennsylvania system. The same 
gentlemen are also engaged in compiling large 
county maps showing everything relating to ruil- 
road property, double and single track, turnouts, 
depots, freight and tool-houses, etc. The latter 
maps are yet incomplete. 





; nace 

MORNINGSIDE PARK, which hasfor years existed 
only in name in the upper end of New York on the 
bluff near 110th street,is to be completed,and $250,000 
is to be expended upon it from the $750,000 appropri- 
ated by the Legislature for parks last Spring. The 
plans prepared by FRED. LAW OLMSTEAD and CAL- 
VERT VAUX in 1873 are to be carried out, the work 
already done by the Department of Public Works 
in building the retaining wall, bays and stairways 
having been in conformity with these original de- 
signs. Messrs. OLMSTEAD and VAUX, estimated the 
total cost of completion at $800,000 and $300,000 has 
been expended in the work mentioned. 

detiicl 

A PEKIN correspondent of the New York Sun 
writes under date of June %, of the rather lame pro- 
gress of railroad building in China and the exceed- 
ing difficulty of inducing the Chinese capitalist to 
invest his savings in railroad enterprises even 
though he is almost commanded to do so by the 
more enlightened Chinese officials. The extension 
of the Kaiping (coal) railroad for some 35 miles is 
authorized and so also is another 125 miles from 
Paoting-fu to Pekin, but money for both is wanted 
The telegraph line to Kiachta to connect with the 
Russian lines and the railroad from Yanhchow to 
Pekin are indefinitely postponed. It is saidthat the 
Government censors are bitterly opposed to all pro- 
gress of this character and are making it very un- 
comfortable for Prince Cn’UN,the Emperor’s father, 
and the Marquis TsENG, who are looked upon as 
being over zealous in the advocacy of new things. 

cies ecliee 

THE Baltimore & Ohio R. R. Co. has won its case 
before the U. S. Supreme Court at Trenton and the 
injunction against bridging the Arthur Kill is dis- 
‘solved. This injunction was obtained by the State 
of New Jersey on the plea that the railroad com- 
pany proposed to use land under the water belong- 
ing to the State. Justice BRADLEY ruled that the 
power of Congress was supreme over the whole 
subject, that the work to be accomplished was 
national and State interest, jealousness and preju- 
dices need not be consulted. It is an interstate 
matter and the Congressional act authorizing the 
company to build is held to be valid. The B. & O. 
thus gain a notable victory and a foothold on the 
seaboard at New York, 
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AN inclined plane cable line of some magnitude 

to be erected this year nearly in front of the Cat- 
skill Mountain House to afford an easier and more 
direct access to the top of the mountain and thence 
by the existing rail lipes to the heart of the Catskills. 
The lift will be 1,500 ft. in a horizontal distance of 
4,600 ft., the foot of the plane being approached by 
about 3 miles of new line on a grade of 150 ft. to the 
mile. The “ plane” will not be such in fact, but the 
grade will correspond approximately to a curve of 
sines so as to balance the varying weight of the 
cables,which will run in the old fashion,one carcom- 
ing up while the other goes down, and not continu- 
ously with an endless rope. On the plane will be 
two curves of 2°, one trestle about 70 ft. high, and 
one rock cut of about the samedepth. It is expected 
to complete the work this fall at a total cost of some 
$200,000. It will save great loss of time to many 
thousands of summer tourists. 








THE proposed Blackwell's Island bridge has had 


the effect of bringing to the surface again a project 
for tunneling the East river at this point. The pro- 
jectors, among whom Mr. C. PLATT STRATTON is 


mentioned as engineer, claim that they have a 
charter granted in 1885, and that a survey shows 
good rock for the entire distance, and the tunnel 
could be driven in 18 months for “one-fifth the 
amount that a bridge would cost.’’ They have re- 
organized and are trying to put the scheme in shape 
for going ahead with the work. 

The new certificate of incorporation was filed at 
Albany on July 30, as the New York & Long Island 
R. R. Co. The route is from Long Island City near 
Bordon avenue, thence one mile partly underground 
to the East River, and under the river and the city 
of New York to a connection with the N. Y. Central 
& Hudson River R. R. at 9th Ave. and 30th St., with 
a north branch to the N. Y. Central depot and a 
southerly branch to connect with the Hudson River 
tunnel near Washington Square. The road will be 
about five miles long, and the capital stock is placed 
at $100,000. The thirteen directors are :—W£ALTER S. 
GURNEE, THOMAS RUTTER, A. C. GURNEE, Roy 
STONE, M. W. NEVEN, G. R. SHELDON, F. K. HAI, 
OLIVER W. BARNES, E. P. WHEELER, H. 8S. WHITE, 
all of New York; and H. S. HEUDEKOPER, Phila- 
delphia ; C. PLATT STRATTON, College Point, L. L. ; 
and ROBERT TOWNSEND, Oyster Bay, L. I. 


* 

THE Mississippi River Levee Commission, at its 
regular meeting of July 11, estimates that the ap- 
proximate expenses of the Board for the current 
fiscal year will aggregate $464,200. The chief items 
in this estimate are :—2,000,000 cu. yds. embankment 
at 20 cts., $400,000 ; right of way, $20,000 ; engineering 
department, $8,000 ; officers, $5,200; interest on bonds, 
$18,000, and repair force, $10,000. Work is to be ad- 
vertised and proposals opened on Sept. 12, 1887. 

. inn 


ACCORDING to the Kansas City Times, Gen. Wo. 
Sooy SMitH & Son are about to try a very interes- 
ting and difficult engineering feat in the rebuilding 
of one of the piers under the Glasgow bridge across 
the Missouri river. This firm proposes to sink a 
hollow caisson 58x46 by 9 ft. thick around the 
crippled pier and to a depth of 80 ft. to rock, and 
then rebuild the pier without disturbing traffic. 

COPENHAGEN has a telephone cable-system 16 
miles in aggregate length, underground, arial and 
submarine. The underground system has wires 
0.31 in. diameter for short distances, and 0.089 in. 
for long distances. Each underground ceble con- 
tains 27 insulated conductors, with 3 copper wires 
to serve as earth, and the whole enclosed in a double 
lead sheathing covered with asphalted tape over all. 
The arial cable has 26 conductors of the smaller dia- 
meter, with less insulation, and laid up in a strand 
with 19 steel wires to serve as a carrying rope. The 
whole is covered with fire-proof tape and painted 
white. The submarine cable contains 30 gutta- 
percha covered wires protected by a heavy armoring 
of iron wires. 


See 


Russi will celebrate on Oct. 30, 1887, the fiftieth 
anniversary of the opening of its first railroad, viz., 
the 17-mile line from St. Petersburg to Zarco Salo, 
formally opened to traffic by the Emperor NICHOLAS, 
Oct. 30, 1837. This line had a gauge of 5 ft. 1114 in. 
The second road was the one from St. Petersburg to 
Moscow, 400 miles; it cost $15,000,000 and has a 
gauge of 5 ft. 244 in., the present normal standard 
Russia. At the end of 1885 there were 17,000 miles 
open for traffic in Russia proper, many, however, 
being purely military roads. 

spiabinialiipilctoakips 

WHILE the Russians are actually building rail- 
roads that threaten Afghanistan, and building them 
fast, the Indian Government “is only beginning to 
think about pushing the surveys” between Pes- 


hawur, a railroad terminus just east of the center of. 


Afghanistan, and Kabul through the Khyber Pass. 
This is in spite of the fact that the well-known plans 
of the Government for Indian defence contemplate 
the construction of a railroad to Kabul on the first 
indication of Russian invasion of the Ameer’s State. 
It would probably be a safe bet to wager that the 
Russians would get there first under such con- 
ditions. ‘: 


THE induction system of train telegraphing on the 
Lehigh Valley Railroad is working extremely well 
and is quite largely patronized by passengers, who 
pay an extra 10 cents for sending messages over the 
Western Union rates. The “telegraph office” is in 
the drawing-room car. 








THe La Crosse Syndicate, which ownes the Sault 
Ste. Marie water-power, is “ sorry for Minneapolis, 
but can’t help it, Nature made it so.’’ This com- 
pany proposes to utilize by a power canal, the 18 ft. 
fall at this point and are backed by the 32,000 sq 
miles of Lake Superior as a mill-pond with a flow of 
about 190,000 cu. ft. of water per second the year 
around. Col. Ep. RUGER is the company’s engineer 
and is now at work on a canal to be 100 ft. wide and 
15 ft. deep. The purpose is to establish enormous 
wheat-grinding mills at this point and also manu- 
factories of. paper, for which latter they have the 
purest of water and poplar wood at hand covering 
hundreds of thousands of acres. To transport their 
products they have the Grand Trunk and Canadian 
Pacific railroads when the lake is closed to traffic. 
The problem seems a simple one, but it is the rail- 
roads after all that make its solution possible. 

THE most serious railroad accident of the week 
was a collision on the Concord Railroad at Hook- 
sett, N. H., July 30. A Pittsfield train was stand- 
ing on a siding and was run into by a main line ac 
commodation train, owing to the switch having been 
inadverte tly left open by one of the brakemen of 
the Pittsfield train. The accommodation train was 
running about 12 miles an hour and considerable 
damage was done. Two persons were killed and five 
injured. 4 

DURING the week there have been more heavy 
winds and rainstorms in New England, Pennsylva- 
nia and the Atlantic States, and much damage has 
been done by lightning. In Malden, Mass., light- 
ning struck a water main, breaking ft badly and 
tearing up the street. Washouts have occurred on 
the Central Massachusetts, Lehigh & Lackawanna 
and several Southern railroads. Four highway 
bridges and one railroad bridge were washed away. 
The Savannah river overflowed along its entire 
course ; Augusta, Ga., was flooded and other cities 
suffered also. At Macon the levee brokg in several 
places and at Augusta the canal bank broke. There 
are floods throughout Georgia and South Carolina. 
A cyclone nearly demolished David City, Neb., on 
July 29. Earthquake shocks were felt in Missouri, 
Kentucky, Tennessee and other States on August 2. 

* bi 

THE following bridge accidents are reported: On 
the Atlantic & Pacific Railroad a bridge over an 
arroya near Franconia, Cal., was burned, and a 
train fell into the gap July 27.——On the Baltimore 
& Ohio Railroad, Pittsburg division, a mixed train 
was passing over the Mount Savage bridge, near 
Cumberland, Md., on July 28, when the structure 
gave way, throwing the engine and several cars into 
the stream. Twomen were killed. The piers had 

been undermined by the floods.——On the Chicago, 
Burlington & Quincy Railroad the Indian Creek 
bridge, 12 miles north of Ottawa, ill., caught fire 
from sparks from a freight train on July 31, and 
was entirely destroyed.——On the Canadian Pa- 
cific Railway a filled trestle near Rat Portage, 
Manitoba, slid into the river July 27, causing the 
wreck of a freight train. 

Lt. CoL. WALTER MCFARLAND, U. 8. Eng’s, will 
in a very few weeks advertise for proposals for the 
dredging of the Harlem river ship canal. This im- 
provement contemplates a canal about 84 miles 
long, 400 ft. wide and 15 ft. deep, extending practi- 
cally from the Hudson river to Hell Gate on the East 
river. A limited portion will be in rock, but in the 
Spuyten Duyvil creek at a certain point very liquid 
mud is found extending to a depth of about 70 ft. 

canis 

THE English Channel Tunnel scheme of Str Ep- 
WARD WATKIN was again killed in Parliamene this 
week, though 107 members of the Commons voted in 
favor ot it. The old arguments about “commercial 
intercommunication promoting international good 
will” failed to convince the majority that it was well 
to open a highway under the Channel for a possible 
invading army of Frenchmen. 








_ ACCORDING to the accounts of the doings of the 
“peerless Volunteer” at Newport this week the 
America’s cup seems quite safe to remain on this 
side of the Atlantic. The Volunteer sails alike well 
in a stiff breeze or in a light wind and showed her- 
self unmeasureably superior to the famous yacht 
Puritan. 
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Topographical Survey of the United States, 


A topographical map ofthe United States was 
ound to be absolutely essential asa basis for the 
work of the U. 8. Geological Survey, authorized 
eight years ago, and this department has set about 
this work on a systematic and comprehensive plan, 
as briefly outlined by Mr. HENRY GANNETT in a late 
ssue of Science, While the primary object is to 
supply a good map for the use of geologists in the 
field, it will be upon such scales, and represent such 
features as to make it subserve all the purposes of a 
general topographic map. 

A scale of 1: 62,500 has been adopted for the most 
populous regions ; 1 : 125,000 in the southern and cen- 
tral States,and 1 : 250,000 in the sparsely settled Rocky 
Mountain plateau. The maps will show all natural 
features of drainage and relief in a detail propor- 
tioned to the scale, and represent all public culture 
as distinguished from individual material. The 
relief will be shown by contours with a vertical 
scale ranging from 10 to 200 feet. ‘The sheets will be 
arranged in size, so that each sheet upon the 
smallest scale will comprise a square degree. 

At the close of 1886, areas amounting to 250,000 
square miles, or about one-fourteenth of the area in 
cluding Alaska, had been surveyed. This work is 
carried on by the Division of Geography with about 
100 permanent employés. The work is everywhere 
controlled by triangulation ; the topographic work 
is done partly by plane-table used by the method of 
intersections, and by traverse methods. The tele- 
meter traverse, compass, odometer, and Y-level are 
also used as judgment may dictate. Elevations are 
determined by barometer and vertical circle. 

Mr. GANNETT enters quite minutely into the 
methods prevailing in different sections of the coun- 
try in triangulation work. Thecost of this work is 
influenced by the scale, topography and atmospheric 
conditions and length of field-season. But he sub- 
mits the following table showing this cost in the 
several areas under survey, and including office 
and field expenses :— 


Area. Seale. | Remarks. 


sq. mile. 


Cost per 


' 
| 
| 
| 
| 


Includes no _ pri- 
mary triang’tion. 


. . | Includes some tri- 
aw Je - 626 
New Jersey 162500 6-50 | “angulation. 


: 1 : ; . Includes no pri- 
: oan ‘ 
Dist. of Columbia. oe 162500 | 7.30 | mary triang’tion. 
Appalachian region,.| 1:125000) 3.00 


. a ‘ii Aided greatly by 
Missouri, Kansas....| 1:125000  .90 land surveys. 


Massachusetts 762500 12.00 


7125000, 2.00 | 
7250000, 1.00 
2125000 3.00 | 
7250000 3.40 | 
250000 2.00 


Arizona. .--- 
California .. 
Oregon, -..- 
Montana ,,.... ++... tee 


The sheets, as completed, are engraved upon 
copper. For each sheet, three copper plates are 
used. Upon one is engraved all the drainage ; upon 
another, the contours, expressing the relief; and 
upon the third, all culture and lettering. In print- 
ing, colors are used,—blue for drainage, brown for 
contours, and black for culture and lettering. At 
the present date, 120 sheets have been engraved, 
comprising an area of 250,000 square miles, parts of 
which were surveyed by the Powell Survey of the 
Rocky Mountain Region, by the Wheeler Survey, 
and by the Northern Transcontinental Survey. 

_- mm me 

Adjustable Weighted Needle For Testing 

Cements, Ete, 


H. BouNAMI in La Nature, describes a needle to 
be used in testing the setting of cements, etc. The 
appliance consists of a tube terminating at the bot- 
tom in a flat dise which rests upon the cement 
specimen, and in one side of this tube is a set-screw 
acting upon a rod sliding in the tube. This rod 
carries a steel needle 0.08 m. long and one square 
millimetre in sectional area. On the upper end of 
the rod is a small flange upon which can be placed 
any required number of zinc discs weighing 50 
grams each; the rod itself weighs 50 grams. In the 
side of the rod opposite the set-screw is a notch 
whose upper surface forms an inclined plane against 
which the end of this screw rests, and by turning 
the screw the rod may be slowly lowered upon the 
cement. The upper part of the rod is provided with 
a scale from which the degree of penetration can be 
read, 
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Errata. 
STADIA REDUCTION DIAGRAMS. 


The stadia reduction diagrams published in the 
News of March 19, 1887, pages 182 and 183, are not 
entirely correct. Plate 1, the diagram for horizontal 
distances, is correct only from 0° to 18°; Plate 2, the 
diagram for vertical distances, is correct only from 
0° to 6°. New diagrams are herewith presented 
which are entirely correct. A comparison of the 
two will show the difference. The error is unac- 
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of plate girders must have a tensile resistance to longi- 
tudinal stress of 49.775 lbs. per sq. in.,elongation 10 per 
cent.; resistance to transverse tension 39,825 lbs. per 
sq. in., elongation 3 per cent, 


Ill. Plates, not principally long, which will be sub- 
jected to stressin different directions, as for instance 
GussgtT plates must have a tensile resistance in the di- 
rection of the fibre of 49,775 lbs. per sq. in., elongation 
10 per cent.; resistance to tension across the fibres of 
42,675 lbs. per sq. in., elongation 4 per cent. 


IV. Iron for Rivets, Bolts, Ete., ultimate resistance 
to longitudinal tension 54,500 lbs. per sq. in. elongation 
18 per cent. 
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Plate 1.—Stadia Reduction Diagram for Horizontal Distances. 


countable. The fact that the first diagrams were 
not correct was very recently brought to the au- 
thor’s attention by CHAs. S. CHURCHILL, Principal 
Assistant Engineer of the ‘Pennsylvania, Schuylkill 
Valley Railroad, and subsequently by P. F. BREND- 
LINGER, chief engineer of the same road. The 
writer very much regrets the mistake, and hopes 
that the new diagram will somewhat atone for the 
blunder of the former ones. 

The text explaining the former diagrams is en- 
tirely correct as far as it goes; it does not describe 
how to draw the lines for the elevations in any but 
the first triangle of each diagram. It remains there- 
fore to explain the method of drawing the lines of 
the triangle V O W, (new Plate 2) marked 20, 40, 60, 
etc. Consider the line marked 100, for example; if 
R = 940 and ¢ = 6’, then V = 100 by the diagram as 
already explained. To find whether the 100 line 
intersects O W, use-the equation V = R \& sin. 26; 
put V = 100 and @ = 12° (the degree represented bY 
O W), and solve for R. For the example cited R = 
490.7. The 100 line can then be drawn; parallel to 
this line, draw other lines through the intersections 
of the elevation lines of the triangle ROV with 
OV. Also through the points of division of V W, 
draw lines parallel to the 100 line. The remaining 
triangle of Plate 2 and the second triangle of Plate 1 
are constructed similarly. I. O. BAKER. 

rr 

German Specifications for Iron Construc- 

tions in Bridges and Buildings. 


[Adopted by the German Architect's, and Engineering Societies, 
in co-operation with the Society of German Engineers, and the 
Society of German Iron Socntaaeene, 5 T. anslated for Enat- 
NEERING NEws by O. J. MARSTRAND, C. E.] 


I, QUALITY OF MATERIALS, 
SEC. 1, WROUGHT IRON. 


The iron should be close grained, and capable of 
being easily upset and welded, it must neither be cold 
nor red hot, nor show tears in the direction of the 
fibre. It must have a smooth surface, and be free 
from flaws, open welds and other imperfections. 


A. BREAKING T&STSs. 


Test pieces are to be cut off ard tested cold. The 
elongation is to be measured on a piece 8 in. long. 

I. Flats, Angles, Shapes and Plate Iron, which are 
to be subjected principally to longitudinal stress only, 
must have a 

(a) Tensile resistance to longitudinal stress of 51,200 
Ibs. per sq. in., when the thickness is *% in. or less ; 49,- 
775 Ibs. per sq. in., thickness from % in. to % ins. 48,350 
lbs. per sq. in., thickness from % in. to 1 in. 

(b.) Elongation, when broken, 12 per cent. in all 
cases, 

II. Plates, principally long, which will be subjected 
to bending stress especially, as for instance the webs 


The test pieces must be able to stand the above ten- 
sile stresses for atime of two minutes without break- 
ing. 

B. OTHER TESTS. 


I. Flats, Angles, Shapes and Plate Iron. Pieces from 
14 in. to 2in. wide, with rounded edges must, when 
bent to an angle over a round bar1 in. in diameter, not 
show any break at the place of bending. The angle x 
which one leg passes through in the bending should be 

(a.) when bending the iron cold. 

50 degrees for thickness from ,4 in. to *s in. 
Se ™ es oe Pe eee 
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(b.) When bending the iron red hot 
120 degress for thickness up to 1 in. 
90 degrees for thickness above 1 in. 


A piece of any iron, or of plate iron from 1% to 2in. 
wide cut off cold and made red hot, must he able to be 
hammered out to one and a half time of its width, 
with the round end of a hammer curved to a radius of 
% in. without showing any trace of separation between 
the fibres. 

II. Rivet Iron, when bent cold into a loop, the inte- 
rior diameter of which should equal half the diameter 
of the rivet iron, should not show any break at the 
point of bending. A piece of rivet iron, of a length 
equal to twice jts diameter. must, at the driving tem- 
perature, be capable of being upset to one-third its 
length without showing any cracks on the edge. 


SEC, 2. CAST-IRON. 


All cast-iron parts should be made of gray soft iron, 
when chilled castings or other kinds are not especially 
called for. The tensile resistance should be not less 
than 17,100 lbs. for sq. in. It must be possible when 
striking a square edge of the casting with a hammer to 
make an impression without breaking off the edge. 

A rough rod, 1,4-in. square, lying on two supporters, 
3 ft. 3% in. apart, must carry a center load gradually 
increasing up to 992 ibs. before breaking. The varia- 
tion of thickness of metal in a cross-section, which 
always must be of at least the required area, should in 
eolumns of 15% in. mean diameter, and 13 ft. 14 in. long, 
not exceed ,4 in. In columns of larger diameter and 
length, the allowable variation for every 4 ins. addi- 
tional diameter and for every 3 ft. 3% in. additional 
length, is inereased 4% in. The thickness of metals 
must, however, never be less than % in, If columns 
are to be cast ina vertical position, this must be par- 
ticularly specified. 


Il. THE MANUFACTURE. 
SEC. 3. DRAWINGS AND CALCULATIONS. (EXTBACT). 


Working drawings should be made to a scale of not 
lessthan ss natural size for whole trusses. and from ys to 
full natural size for details. are submitted by 
the buyer, the contractor is not require? to make 
further drawings of details. He is, however, obliged 
tocheck these drawings, and confer with the buyer in 
case of error or doubt, as no defect in construction can 
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cut out, and replaced by good ones. A redciving of the 


cold rivets is not allowed in any case. 


Exceptions from 


if the specifications do not call for a 
or if he wishes to employ a different 


one. Ifthe cleaning is done chemically, the contractor 
will be held responsible for eventual after rust, due to 


SEC. 4. WORKMANSHIP. 
All details of construction must correspond exactly to 
the acid not having been perfectly washed off. 


the drawings, and comply with the following require- 


ments: 


and the faults carefully corrected. Field 

SEC. 5. CLEANING AND PAINTING. 
Before assembling the parts they must be freed from 
all impurities as rust and scale. The contractor should 
in his bid specify the manner in which he intends to 


clean the iron, 


SEC. 6, INSPECTION DURING MANUFACTURE. 
The contractor should see that the inspectors of the 
buyer have access to the works every ‘where, and at 


every time. He should furnish the necessary materials, 


Rivet holes must have the correct diameter, and 


the position and countersinking called for on the draw- 


ings. 


Parts to be riveted or bolted together must be per- 


fectly straightened, so that the joints will fit closely. It 


is not allowed to caalk the joints. 


7. The thread of bolts must be cut according to the 
Whitworth scale. The nuts must fit snugly. The heads 
and nuts mast rest entirely on the iron. When the 

Pieces that are cleaned chemically (plates, rods, ete.) 
should immediately after the cleaning receive a coat of 


If the drawings submitted by the buyer are only 
general, the contractor must make the necessary work- 
ing drawings according to these general plans, and 

2. All parts must be rolled or cast according to di- 
mensions given on the drawings, and cannot be made 

3. All bolt and rivet holes, excepting those in fillers, 
which may be punched, are to be drilled. The rough 

5. In rivet holes that come together,the greatest al- 

In all open places which may gather and hold water 
the painting must be done with especial care, and pro- 
vision must be made for the outlet of the water through 

The head of rivets driven in the field should be 
cleaned from rust before being painted. All joints 
should be carefully cemented. If the iron is to be gal- 

On demand of the contractor the inspection of ma- 
terial will be done at the mill. If the contractor or the 
mill objects to furnishing the necessary facilities, the 


lowable eccentricity is 5 per cent. of the diameter. Such 
6. The rivets to be driven in a bright red hot state, 


after they huve beon cleaned from scales. They must 


when driven, fill the holes perfectly. 
8 The assembling of the work must be done on firm 


supports. Care should be taken that no parts thereby 


are forced out of the right position to one side, and that 
they may be disconnected without springing apart. If 


in riveting some parts should warp, they must be dis- 


The two heads must be concentric, fit closely all 
connected 


around, and no impress on the iron around them must 


be caused by the driving. If a collar should arise, it 


1, 
4. 


oiled parts should be properly protected. All concealed ‘%o 
parts should be painted before the works is put to- 


gether. 


buyer can have the inspection done elsewhere, at the 


Cost of the contractor. 


the inspection is to be carried should be stated in the 


the drawings, he must apply in written form to the 


buyer 
submit two copies of each of these with his signature 


in proper time for the approval of the buyer, so that no 
delay may occur. Ten days later the buyer will return 
to the contractor a revised copy of said working draw- 
ings to be used for the construction. On demand of 


the buyer, the contractor must submit an exact calcu- 


lation of weights. 


edges of the holes must be carefully taken off before 
the pieces are put together and riveted. 

holes must, however, be reamed to fit perfectly, and 
assistance and tools free of charge. To what extent 


correspondingly stronger rivets must be used in them. 


be filled out, as far as possible, with asphalt cement, or 


some other suitable composition. 


hot linseed oil varnish, flowing easily and drying 
quickly; until the oil varnish is sufficiently dry, the 


drilled holes. If this can not be done the spaces should 
vanized, the metal must cover it evenly and perfectly 


washers should be used. If turned screw bolts are to 
and adhere well. 


nuts and heads come against inclined surfaces, beveled 
be used, they must fit the holes exactly. 


without cracks. Caulking the rivets is not allowed, all 
rivets that are not tight, or which do not in other re- 


must be carefully taken off. The rivet heads, must be 


ings. Ifthe contractor desires to make any change in 
riveting should be avoided as much as possible, 


be excused for obscurity or insufficiency in the draw- 
by welding single pieces together. 

this rule must be especially stated, 

spects comply with the above requirements 


Aveust 6, 1887. 
certain method. 
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The contractor is to make all changes at his own cost 
if faults are found by inspection in shops or at site. 
The mill and shop inspection is, however, final as re- 
spects the inner quality of material, and at the site 
single parts can be condemned only on account of 
exterior faults, which have not been detected pre- 
viously. 


SEC, 7. SUBSTRUCTURE, 


The height of masonry, center line of bridge and the 
axes of the piers are furnished to the contractor. 

The buyer is responsible for the correct position 
of bedplates on the masonry. The contractor is, how- 
ever, obliged by his own neasurements to check the draw- 
ings furnished him, notify the buyer of any eventual 
error and await his decision. If this delays the work of 
erection, the damage done to the contractor by loss of 
time, should be paid. 

The beJplates should be placed so that the load is 
distributed uniformly upon them by the bridge. and 
through them as uniformly as possible en the ma- 
sonry. To thisend a layer of cement, lead or some other 
suitable hard substance should be properly placed be- 
tween the bedplate and the carefully worked top stone 
ofthe masonry. The labor and material necessary for 
this is furnished by the buyer. 


SEC. 8. FAI: E WORK AND ERECTION. 


If the eontract does not specify any particular sys- 
tém of erection, or kind of false work, this is left to the 
judgment of the contractor. He should, however, sub- 
mit his plans with the necessary drawings in proper 
time for the approval of the buyer. 

The buyer does, however, not assume any responsi- 
bility for the strength of the false work by giving his 
approval, and furthermore all accidents during erec- 
tion are to be borne entirely by the contractor. The 
buyer should acquaint the contractor with the peculiar 
circumstances at the bridge site,such as the ways of 
transportation leading to it and their connection with 
the nearest railroad station, as also with the condition 
of the river bed, high and low water and ice freshets. 
The buyer should be notified when the erection of the 
false Work is started. 

Any damage done to the bridge itself, or to neighbor- 
ing property during erection should be repaired 
promptly by the contractor. 


Iul. DELIVERY. 
SEC. 9, TESTING AFTER COMPLETION, 


The structure can be tested by the buyer, the tests to 
be made as follows: 


1. Railroad Bridges.—Each track is to be loaded by a 
train, answering to the specifications. The train is 
to be brought to a suitable position on the bridge, and 
to be left standing sometime, when the deflection of the 
truss is to be noted. 

After the load is removed the permanent deflection 
should be determined and the elastic deflection calcu- 
lated. 

Further, the same train should be run over the 
bridge at the highest speed onthe road, and as above 
the permanent and elastic deflections should be deter- 
mined, and if possible the vibration of the truss. 

In continuous trusses the combination of loads on 
different spans which will produce the greatest effect 
should be considered. 


2. Highway Bridges.—(a) A resting uniform load, cor- 
responding to the saleulations, beginning at one end of 
the bridge should be brought on the roadway and side 
walks, and be left there some time. 

The deflection of the truss should be measured the 
load removed and the permanent deflection determined. 

(b) A triin of loaded wagons, as per specifications is 
to be driven slowly upon the bridge, and then left there 
some time. In both cases the elastic and permanent 
deflection is to be determined as above, 

(c) Quick driving of wagons and the marching of 
people keeping step is not excluded from the tests, but 
must, when intended, be especially mentioned in the 
specifications, . 

A small permanent deflection of the whole truss after 
removal of the first test load, will not be considered due 
to faulty work, provided that no single part has been 
deformed, as by bending of the verticals, separation of 
joints, giving way of parts in compression,and so jorth. 
A further permanent deflection when the bridge is 
tested again, is, however, not permissible. Ifthe mea- 
sured elastic deflection is greater than the calculated, 
the buyer will only in case he can prove that this 
greater deflection is due to faults in workmanship or 
material have the right of rejecting the structure ur a 
part of it, 

In judging the results of the tests, differences in tem- 
perature and the uneven heating of the sun should be 
taken into account. All defects which show them- 
selves during these tests, and which are due to faults 
in workmanship or in material, the contractor must 
alter at his own expense and in the time fixed by the 
buyer; otherwise the latter has the right to let the 
ebanges be made by another, at the cost of the con- 
tractor. 


SEC. 10. PAYMENT. 


Where no lump sum is agreed upon, the work is paid 
for by the weight. To this end all parts of the struc- 
ture should be weighed. If this is not possible the 
buyer and contractor agree upon a sufficient number of 
parts to be weighed. The piece weight thus obtained 
is used in calculating the total weight. 

Overweight is only paid for when not exceeding the 
calculated weight by more than 3 pere nt, for wrought- 
iron, and 5 per cent. for cast-iron. Under weight will 
not be paid for. 

Parts with an overweight of more than 5 per cent. 


for wrought-iron, and 10 per cent. for cast-iron, or an 






than in the original plan, and instead of an un- 
braced group of cast-iron pillars, his piers from the 
substructure to the bridge were made of two oc- 
tagonal columns of wrought-iron, well tied and 
braced within, and plated without, and connected 
at the top by an arch. These piers are strong, and 


yet light. The floor-system is steel. The general 
dimensions of the new bridge are as follows :— 
Feet. 
Length of vinduct....--. isenavedkncvackaseicdsee’ 10,780 
Width of river at site.. 9,580 
Height to under side of Girger, South side... ase . 
steering Ee ~ “North aie... “ 16 


1 ent 


= — 





General View of Tay Bridge. 


underweight of more than 2 per cent. above or below 
the calculated weights can be rejected. 


SEC. 11. GUARANTY. 


For all damages and faults caused upon the structure 
in consequence of deficient material or workmanship, 
the contractor is liable during the first year after its 
passing into the hands of the buyer. 


Tay Bridge, 





The following condensed description of the new 
Tay bridge is taken, along with the general view, 
from a special edition of the Dundee Advertiser of 
June 10, issued in honor of the late opening to 
traffic of the new structure. 

The original Tay railway bridge was 10,350 ft, 
long, made up of 85 spans, the longest being 245 ft. 
in length. They were lattice girders of the usual 
English type. The first fourteen piers were of brick 
masonry; the remainder, above high water level, 
were made of cast-iron columns bolted together, 
and in groups of from three to six columns at éach 
end of the pier. The headway was 88 ft. at the 
channel spans. The contract was let to Messrs. 
CHAS DE BERGUE & Co., of London by the North 
British Railway Company,for £217,000, and the time 
of completion was fixed at three years. Owing to the 
illness and subsequent death of Mr. DE BERGUE, the 
contract was transferred to Messrs. HOPKINS, GIL- 
KEs, & Co., of Middlesborough. Six years were 
actually consumed in building it, and it cost £350,- 
000. The first stone was laid on July 22, 1871, and on 
Sept. 25, 1877, the bridge was first crossed by a 
train ; but the work was not open to general traffic 
until May, 31, 1878. 

On the memorable night of Dec. 28, 1879, during a 
hurricane, the large girder fell under a train and 
90 lives were lost. The Commission to examine 
into the cause of the wreck, reported that the cast- 
iron columns, forming the greater height of the 
piers, were unfit to resist lateral pressure of the 
wind, owing to inadequate cross-bracing and the 
manner of fastening them together. Mr. RoTHERY, 
in a supplementary report, called attention to the 
charge that the Board of Trade was in part to 
blame by issuing no requirements for wind pressure. 
But he thought it was the duty of engi eers, and 
not of the Board, to adopt such a standard to be 
used in bridge construction. 

Scarcely six months had passed before a new Tay 
Bridge bill was brought before Parliament, but a 
bitter opposition was developed and the bill was re- 
jeeted. On May 10, 1881,the North British Railway 
Co., again presented a New Tay Viaduct bill framed 
on the designs of Mr. W. H. BARLOw and after 
some amendment to meet the opposing elements it 
was passed. 

In November, 1881, the North British Railway Co 
gave the contract for the new structure to Messrs. 
WILLIAM ARROL & Co. of Glasgow. Mr. BARLOW’s 
design was for a simple lattice type of truss, but 
the piers and their base were much more stable 
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Double line of rai!s. 

Work was commenced June 30, 1882, at Pier No. 1 
on the Fife side, and soon after preparations were 
made for sinking the caissons. There were two 
types of piers. The one was a wrought-iron cylin- 
der filled with concrete and having a superimposed 
brickwork and concrete shaft ; the other was a brick 
and concrete cylinder in cast-iron casing. The 
diameters of the cylinders varied from 23 ft. in the 
large piers to 1714 ft. in the smaller ones. Each pier 
foundation consisted of two cylinders placed 26 ft. 
apart, when under 23 ft. diameter, and 32 ft. apart 
for the 23 ft. cylinders, measured from centers, 
These cylinders were independent of each other to 
above high-water mark, where they were connected 
by brickwork and concrete resting on cast-iron 
girders and tied by wrought-iron. Above this came 
the wrought-iron pillars before described. 

The material overlying the rock was sand, clay 
and gravel, and the cylinders were sunk by means 
of a “‘quadruped.’** This was simply an enormous 
iron tank (with 5 water-tight compartments) having 
two square open spaces for the cylinders and fitted 
with four hollow cylindrical shafts or legs to sup- 
port it on the river bottom. The platform was 68 ft. 
9 ins. long by 57 ft. wide and 7 ft. deep: it was made 
of \-in. plate. The legs were 60 ft. long, 6 ft. in 
diameter and made of \-in. plate. At the bottom 
was a 12 ft. ring, 244 ft. high, connected with the 
leg proper by a7 ft. taper. This made a supporting 
foot for the leg and had in it, 30 ins. above the 
cutting edge, a transverse diaphragm to limit the 
penetration into the soil. The legs passed through 
openings 9 ft. by 6 ft.; on opposite sides of the legs 
are fastened two steel plates 12x1 in. and 16 ins. 
apart and have 5}¢-in. holes bored 8¢ ins. apart. On 
opposite side of the leg shafts are two steel plates 
12x 1in. 15 ft. long and 14 ins. apart, which are se 
curely fastened to the bottom of the tank and pro 
ject. within the steel plates on the leg-cylinders. 
Between these last two plates and about 2 ft- 
above the platform a 12-in, hydraulic cylinder is 
fixed with an 18-in. piston stroke. In the end of this 
piston is a cross-head having a 5}<-in. hole in it to 
correspond with the holes in the plates attached to 
the legs; By this contrivance the legs are either 
lifted or lowered as the case may require. The 
weight of this pontoon with all its appliances was 
450 tons. 

The cylinders were handled by cranes on the pon- 
toon and suspended by steel bars and hydraulic 
jacks until they ‘penetrated the bottom. The brick 
lining was supported on a 12 in. shelf just above the 
taper-foot of the cylinders. The bolts attaching the 
slinging-bars to the cylinders were removed by 
divers. The cylinders were by a Milroy 
digger improved by Mr. the largest digger 
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peing 7 ft. in diameter and weighed 3 tons 5 cwt., it 
lifted about one-half a cubic yard. Much of the 
sand was removed by a centrifugal pump with two 
6 in. hose pipes uniting in a 12 in. pipe at the pump. 
Divers manipulated the pipes, one pipe being used 
for water and the other for sand to prevent choking 
the pump. About 40 cu. yds. of sand per hour were 
raised as a maximum. 


The concrete was mixed with a Jamieson mixer 
and deposited by a box, with bottom doors, under 
water. About 60 to 70 cu. yds. were put into each 
cylinder. The average depth of piers from No. 5 to 
No. 77 was 25 ft., though one near the center of the 
river was put down 41 ft. below low-water. When 
the piers had been brought up to low-water they 
were tested by piling on them loads of from 608 to 
2,438 tons, according to size and position. Including 
the cylinders themselves the test pressure at the base 
was from 5 to 5!¢ tons per sq. ft. Under this load 
the maximum subsidence was 1% ins. at Pier No. 20. 
The tests were applied at periods varying from 
6 to 2% days until all sinking ceased. The brick 
shafts of the large piers were built inside temporary 
caissons to protect the work until the cement had 
set. The facing was blue Staffordshire vitrified 
brick backed by 18 to 36 in. of red brick and the 
hearting was concrete. 


Some of the spansin the old bridge were trans- 
ferred to the new piers alongside by an ingenious 
combination of floats and hydraulic power devised 
by Mr. ARROL. Two pontoons, 80x27}¢ ft., were 
securely bound together by heavy cross-girders at a 
parallel distance of 20 ft. from each other. Two 
high wrought-iron columns braced together were 
fixed to the outer edge of each pontoon, and in these 
other telescopic columns were fitted so as to be 
easily lowered or raised by a hydraulic ram. This 
ram was bolted to the fixed column and had a stroke 
of 7 ft. that could be increased to 13 ft. by special 
attachments. Both the sliding and fixed columns 
were pierced with holes of similar diameter and 
pitch, and each pair of sliding columns was sur- 
mounted by a strong girder which carried the bridge 
trusses when they were to be moved. The pontoons 
were designed to carry 600 tons. To operate them, 
they were taken at low-tide under the girder to be 
moved, the lifting columns were brought up nearly 
to the girder and the intervening space packed with 
wooden blocks under the four bearing points of the 
girder; the rise of tide was then awaited and by it 
the girder was lifted from its seat; the pontoons 
towed to the new piers and securely moored, and the 
sliding columns gradually lowered until the girder 
was resting on its new bridge seats. These old 
girders were placed on the outside of the spans, new 
ones being placed inside, there being four girders in 
each span. The inside girders were set by a trav- 
eller running on the outer girders. The large new 
spans of 245 ft. and 227 ft. were built on shore, they 
were 29 ft. deep at the center and 20 ft. at the ends 
and with the steel flooring weighed 514 tons com- 
plete. These girders were built on a dock which 
contained two openings into which pontoons were 
floated at low tide, surmounted by timber cribs to 
carry the girder. They were then towed out be- 
tween the piers, and being carefully adjusted and 
secured the falling of the tide dropped them into 
place. The large center girders were lifted into 
place by a combination of columns, steel slings and 
hydraulic rams that cannot be well shown without 
illustrations. It is sufficient to say that not a single 
accident involving danger to a girder occurred in 
this operation. 

The bridge floor is strong enough to carry a whole 
train should it by accident leave the rails. This 
floor was made of steel trough sections riveted to- 
gether on the “ridge and furrow” principle. On the 
large spans this floor was made of steel channels 
and plates 16-ins. deep in a trough shape, the plates 
being 3<-in. thick. This steel work was coated with 
asphalt, and then the “furrows” were filled with a 
ballast of slag and ashes for about one inch above 
the ridge, and the sleepers and rails laid down. The 
rail weighs 84 lbs. per yard. 


The bridge is constructed to withstand a wind- 
pressure of 56 lbs. per sq. in. on the supposition that 
each pier had a flat surface and that the lattice 
wind screens were solid ; the girders above and be- 
low the screens were considered as 11 times the 
area of their surfaces. The iron used in construc- 
tion had to stand a tensile strain of 22 tons per sq. 
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in. with 644 per cent. elongation. The steel was 
tested for not less than 32 tons nor more than 42 tons 
per sq. in., and not less than 10 per cent. extension. 
The Portland cement used had to pass a 5800 mesh 
(to the sq, in.) sieve with not more than 10 per cent. 
residuum. When brought to the worksthe cement 
was put into 10 ton lots and allowed to lie in the 
sheds until properly “‘cooled,”’ and it was subjected 
to the 28 days test, when mixed with % sand to 1 ce- 
ment it had to carry 170 lbs. per sq. in. 

The material used in construction amounted to 
16,300 tons of wrought-iron in piers and girders, or, 
including the girders of the old bridge, 19,000 tons ; 
3,500 tons of steel were used principally for the floor, 
and 2,500 tons of cast-iron. Of iron and steel to- 
gether there were therefore about 25,000 tons. In 
the approaches and cylinders 10,000,000 bricks were 
used, or 37,000 tons, and there were 70,000 tons of 
concrete. The estimated cost of the bridge was %,- 
200,000. The estimated cost of founding the piers 
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Chains for Lifting and Hauling. 


from No. 5 to No. 77 was $1,410,000, and for the 
girders and parapets, $1,340,000; the balance was ex- 
pended on the approaches. The engineers were Mr. 
W. H. BARLOow and his son PETER C. BARLOW, as- 
sisted by Mr. F. F.S. KELSEY, Resident Eng., and 
Mr. F. C. CAFFIN, Chief Assistant. The contractor 
was Mr. WM. ARROL, and Mr. WM. INGLIS was En- 
gineer for Mr. ARROL. 


er 


The Use and Care of Chains for Lifting and 
Hauling.* 





BY HENRY ADAMS, M. INST. C. E. 





Chains for lifting and hauling may be divided iato 
two classes—those with oval welded links and those 
composed of flat plates or bars connected by pins; the 
former are generally known as ‘‘short linked crane 
chains” and the latter as** pitched chains.” In“ com- 
mon” oval link chains the links are made long to re- 
dace the cost; fewer of them go the fathom or ton, 
and therefore the labor upon them is cheaper for a 
given quantity of length or weight. For lifting or 
hauling purposes these links would require an en- 
larged sheave or drum to avoid risk of fracture by 
bending on the.curve. But they have a more serious 
defect. The sides of the links are straight, and when 
a jerk occurs upon such a chaia sustaining a load, 
there is considerable rigidity, so that the load is re- 
stricted in its movement, and hence the tensile stress 
j8 greatly increased. A short lirk chain, on the other 
hand, has the links well rounded, so that when the loaé 
surges each one acts as a spring and yields a trifle. 
The proportions adopted in the best practice are, fof 
the extreme length and breadth, 43 and 3% times, re- 
spectively, the diameter of the iron of which the link is 
made. Fig. 1 shows the elevation of such a link, there 
being exactly eight to the foot of a in. chain. The 
alteration of the shape in yielding is shown most strik- 
ingly in the lengthening produced by a breaking strain. 
Fig. 2 shows a foot length of i} in, chain before test- 
ing, and Fig. 3 the same piece after testing until fract- 
ure takes place. This example is taken from one of 
the pieces of chain lying on the table, and is an ilius- 
tration also of how & in. chains are supplied, viz., din. 
larger, to ensure their standing the contract test. Fur- 
ther reference will be made to this preséntly. Fig. 4 


*A paper read before the Civil and Mechanical Engineers’ 
Society. 
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shows a single link of the chain before and after test- 
ing. These are the shortest links, for the diameter of 
the iron, that can be conveniently manufactured, and 
they can only be made this size by adding one at the 


time on to the end of the part previously made. When 
it is desired tojoin two pieces, a longe link has to be 
put in on account of the want of room to weld up the 
end, because the link being welded has two'others in it 


instead of one, as in making a new chain. 

It is most important to have the welds sound, andthe 
chief difficulty in getting trustworthy chains arises 
from the numerous obstacles there are to producing 


sound welds. There are two modes of performing the 
operation, “hammer welding’, and “dolly welding ;’ 
in the former the hammer alone is used to close up the 
joint and keep the shape accurate, while in the latter 
steel dies are used for the purpose. In dolly welding 
the link hasa better appearance, but itis often imperfect 
in the interior. In hammer welding the joint is rougher 
in appearance, although the junction between the sur- 
face is generally more complete owing to the more 
perfect hammering which it receives, The weld in this 
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case in London work is dressed off with a file while hot 

and the marks left by it may usually beseen, A cu- 

rious factin connection with these chains is that unless 

very great care be takenin the manufacture they get a 

twist in them which is extremely detrimental to their 
use and maintenance. No difference can be detected 

in the individual links to account for this but on look- 

ing along the chain when freely suspended, a gradual 
twist may be observed. in extreme cases as much as one 

ravolution in 20ft. To obviate this result it is said that 

the chain makers, whose chnins are liable to be thus 

afflicted, weld alternately with their right and lefthand , 
to counteract the tendency. Great care must always be 
taken in reeving a chain round cylinders and over 
sheaves, to keep it free from twist. and should it ac- 

cidentally get twisted)in use, to take the twist. out 
again, Attempts have been made by workmneto correct 
a twisted chain by cutting it in halves and reversing 

one of the pie2es, but as the twist remains either right 
or left-handed, as the case may be, in both pieces. 
whichever way they are placed, the operation can con- 
vey no possible benefit. 


The sheaves for guiding the chains are formed either 
with a circular groove asin Fig, 5. or with a shaped 
groove as in Fig. 6. Fora jib head, where the crane 
hook may run up and strike the sheave, the shaped 
groove with the outer rim turned off as Fig.7 is found to 
stand best and to prevent the chain from twisting. 


Cylinder and ram ends mostly have sheaves of the 
first pattern, which may be looked upon as the general 
type. The diameter of the sheaves should not be less 
than thirty times the diameter of the chain iron. The <a 
loose end of a chain should have a strong and compact aq 
swivel, so that goods lifted by it if turned round should 
pot twist the chain. This may either be made as part 
of the hook or in a separate piece. In coal cranes, 
where we may look for the best practice because of the 
nature of the work and the numbor of lives at stake, 
tie arrangement shown in Fig. 8 is adopted when the 
jib head is high enough to allow the requisite length, 

For ordinary cr ne chains, jigger hoists, and loose 
leads, it is usual to have an oval counterweight npon 
the end of the chain to overhaul it when no load is 
hanging therefrom : but in coal cranes this is not ad- 
missible, and hence the further advantage of the se- 
cessories to the hook by reason of their weight, A 
small cylinder and piston, something like a Duckham 
weighing machine, but working with an air cushicn, 
was invented by Meredith Jones, and modified by the 
author. for taking the place of the counterweight on 














































































































Scenes: aarti ee oe ore es 































































































































































































A ac ci atacand le les 
























Son eee ORI es Oe eles Bats ra: 


























ane comen a a a - - 
a eeeinal y 


ae 


92 


cranes, to present the snapping of chains by sudden 
jerks. This worked well, but being applied to a coal 
crane was objected to by the “coalies,” and had to 
be discarded ;for ordinary cranes or hoists nothing 
could be better. A method applicable to all chains in 
hydraulic machinery would be to interpose a draw- 
bar with a strong spiral spring or other e'astic medium 
between the fast end of the chain and the lugor bracket 
on the cylinder to which it is usually fixed. This lug is 
generally made as in Fig. 9. cast solid on the cylinder. 
A better plan, which is sometimes adopted, is to make 
this a separate piece bolted on as in Fig. 10, because 
in driving the cross pin to hold the chain the holes 
are frequently burst, and then an awkward patch has 
to be made, instead of simple renewing the cut. Figs. 
11 12 show adjustable and non-adjustable fastenings, 
which are sometimes adopted for chains. 

It may be instructive to note the old and modern forms 
of hooks and shackles. The old forms frequently broke 
by the straightening of the excessive curves ; the mod- 
ern forms, having the material disposed more in the 
direction of the stress, stand very much better though 
they are perhaps not so artistic toa non-technical ob- 
server. The reason of the long shank to the hook in 
Fig. 8 is to allow of a man grasping it and hooking iton 
to the bale of a coal tub without risk of getting his hand 
pinched by a sudden movement of the crane, 


Any horizontal portion of a chain should be sup- 
ported at intervals of 8ft. or 10ft., to prevent undue 
strainfrom the sagging, and when on the ground as 
underneath a horizontal cylinder planks, should be laid 
lengthwise—i,e., with the grain running in the direc- 
tion of the moving chain. Brick and stone, or a sheave 
set.fast, play dreadful havoc with a chain but fortunately 
the wear being outside the links, their brightnes¢ 
quickly attracts attention. When more than one sheave 
is placed upon the end of an upright or inclined cylin- 
der, chain-boxes should be provided, with sheet iron 
partitions, between the sheaves to keep the chain from 
getting entangled when slack; but prevention being 
better than cure, whenever it is possible to avoid slack 
chain it should be done. Todo this,thecylinder should 
be placed as near the top of a crane or hoist as may be 
practicable. In the case of acrane this also prevents 
the unloaded chain from running up to the jib head 
and jambing fast if it should be accidentally let go. 


So far the remarks have applied to chains used sim- 
ply for transmitting power from end to end; but there 
are other cases in which similar chains are used for 
communicating power at intermediate points,—for in- 
stance, upon cupped turning drums for swinging 
cranes, and to a smaller extent upon cupred drums for 
caps‘ans, gate engines, hydraulic engines, and hand- 
power cranes, under Mr. WEsTMACcoTT’s patent. The 
groove of the turning drums contains a series of re- 
cesses exactly as they would be formed if the chain 
were pressed into a mass of putty or soft gutta-percha 
laid in the groove. These recesses are cast with the 
drum or sheave,and any movement of the chain, 
therefore, compels a similar movement of the sheave. 
This arrangement enables the crane to turn through 
more than one revolution if required; in large cranes 
a pitched chain is used in the same way. When less 
than a revolution is sufficient an ordinary plain groove 
is used, with a cross-pin through it to hold the chatn at 
one point, and a modification of this is sometimes used 
with a spiral groove, so as to get more thana revolu- 
tion without using a cupped drum. Other cranes 
are turned by toothed gearing instead of a chain, but 
this is not a desirable method in quick working. When 
the cupped drum is attached to the driving gear, as in 
the patent just referred to, the chain is kept in contact 
with it by means of a small groove roller behind, and 
the cupped drum is made of chilled cast-iron to pre- 
vent the excessive wear which would otherwise take 
place. 


It was at one time thought that this arrangement 
would have a wide adoption, but in practice it was 
found that, with a chain proportioned to the load in the 
usual manney, the stretching and alteration of pitch 
by wear were such as to allow the links to ride upon 
the edges of the cups and get pieces nipped out. By 
observation upon chains in use, the longthening after 
a short time reaches between 3 and 4 per cent., or rather 
less than x in. between each pair of surfaces in con- 
tact. This is probably due to the rubbing off of the 
scale upon the iron, and partly also to wearing down to 
a fuller bearing, rather than to an actual stretching of 
the material, because it must be remembered that when 
new the bearing of the two rounded surfaces is not 
much more than a point. Stud link chains are only 
used f r ships’ cables and mooring purposes. The 
stud adds a little to the strength of the link by keeping 
it in shape, because the iron is very common; but the 
chief use is to prevent the chain from getting kinks 
in it. 


The strength of a chain is perhaps the most essential 
matter connected with it. The iron of which the chains 
are made—say, 8 Orown C of B. B. quality, manufac- 
tured by Masars. Brapier, of Stourbridge, or other 
similar iron—will break with an average tensile stress 
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of 26 tons per sq. in., an elongation of 15 per cent., and 
a contraction at a point of fracture of 20 per cent. When 
manufactured into short-linked crane chain, it should 
theoretica'ly withstand double this, because there are 
two parts acting, or if one side only be considered it is 
acting with a leverage of two toone. There is, how- 
ever, usually aloss of strength averaging 25 per cent.. 
but this is principally due to the impossibility of mak- 
ing the welds as strong as the solid metal, because in 
testing sample pieces, when every care has been taken, 
it is found that they fail by opening at the welds more 
often than from other causes. Some of the samples 
lying upon the table illustrate this fact. Another cause 
of loss of strength is overheating in the welding; the 
burning of the iron renders it brittle, and this is indi- 
cated by a series of fine transverse cracks across the 
welded end. Failure in actual work may also be due 
to the material in two opposite ways—the iron may 
either be too hard or too soft. Ifhard and crystalline 
it is apt to snap owing to its rigidity, and if soft is 
liable to cut by abrasion between the bearing surfaces, 
and wear away very quickly. Chain iron is sometimes 
found with a hard side, although otherwise soft and 
tough: when the hard part is kept on the inside of the 
links this formsthe best possible chain. 


With regard to the maintenance of chains, the author 
has been responsible for the use of about 7,000 fathoms 
of % in. crane chain and a smaller quantity of other 
sizes during the last ten years, and will therefore con- 
fine his description to the methods which have been 
proved by experience to be the most suitable for secur- 
ing a long life and efficiency. These chains chiefly ob- 
tained from Messrs. Moser & Sons, Southwark, are 
used upon twenty-one cranes belonging to Messrs. 
Wo. Cory & Son, and have in the time named lifted up- 
wards of 15,000,000 tons of coal from ships’ holds and de- 
livered it into trucks or barges. About twenty new 
chains, 200 {t. long, are required each year, the new 
and repaired chains on stock ready for use number 
about thirteen, and about fifteen are usually waiting 
repair. 


When a new chain is put on a crane it is worked 
about nine or ten weeks, then examined in place and 
either taken off or continued in work for, say, another 
three weeks. It is then removed from the crane, passed 
over a wood fire to burn off the oil and anneal the 
chain, is carefully examined link by link over the 
blacksmith’s anvil, and usually found to be merely worn 
slightly at the end working over thejib head. If other- 
wise in good order it is turned end for end and put on 
to go eight weeks, at the end of which time it is exam- 
ined in place, and either taken off or continued in use 
for two to four weeks lunger. It is. then taken off, put 
through a wood fire again, and closely examined: 
about 44 ft. has probably then to be cut off the outer 
end, and another piece added to make up the length. 
Five chains will sometimes cut up into four, and at 
other times three chains will be required to make two. 
The repaired chain is now put on to go six weeks, is 
then examined in place, and taken off or continued in 
work two or three weeks longer. It is then taken off, 
burnt, and examined, and put together in three or four 
pieces to go four weeks, then examined in place, and 
either taken off or allowed to remain one or two weeks, 
then taken off, burnt, examined, and good parts, if any. 
cut out for repairing sther chains. The hook and large 
link, ete., are annealed every time the chain comes off. 
A tin tally or label is put on to show the estimated 
period the repaired chain may be continued in work 
before the next examination. If the worst link mea- 
sure in its smallest part %-in. full, it would only be 
called a three weeks chain; -in. bare, two weeks; and 
Ye-in., or a reduction of, say, 10 percent. on the original 
substance—see Fig. 13—would be condemned as worn 
out. Before this stage is reached the chain will have 
lifted from 50,000 to 100,000 tons of coal, and on the cranes 
in constant work will last from six to nine months. 
Although all the chains are made from iron of the same 
brand, and are nominally of uniform quality, they vary 
a little, and do not all wear alike, and hence it is im- 
possible to lay down more precise rules as to their care, 
About 21 cwt. is the average weight of each lift, and 
links worn to yin the smallest part might be consid- 
ered still strong enough for the purpose; but one link 
gets worn into the other. so thatthe chain is more rigid 
and the oil cannot get properly into the bearing sur- 
faces, and a slight twist would be liable to burst the 
link. The best part of a repaired chain is always put 
over the jib head, because if & worn link at the back end 
should give way, the time the chain takes to run off the 
cylinder would give the men more time to escape from 
beneath the falling load, and the greatest wear taking 
place here, the chain is more equalized throughoat its 
length. 

In taking contracts for crane chain, agents are quite 
ready to guarantee a breaking test of 11 tons on a ;4- 
chain, and produce samples marked 11 1-0 and up- 
wards, the author’s practice is to stipulate for 10 tons 
only, and, notwithstanding the samples, has had to re- 
ject chains from various makers because they fatled at 
9tons. For ordinary testing, when the whole chain has 
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to be dealt with, each 15 fathoms of the length is treated 
separately, but when it is desired to ascertain the ulti- 
mate strength, a piece only 4 ft. long is cut off for the 
purpose, as when strained to more than half the break- 
ing weight it is absolutely useless for further work. 
As regards the weight of short-linked crane chains, 
forty ¥-in. chains, each 200 ft. long, weighed 12 tons, 
9 ewt. 23 Ibs., giving an average weight of 21 Ibs. per 
fathom; the heaviest group of four chains gave a 
weight of 22 lbs. per fathom; and the lightest group of 
four gave 19% lbs. per fathom. The common rule 
(diameter in *%ths)* =Ib. per fathom, gives 20% Ibs., 
which is a fair average for ordinary cases. In another 
instance, 480 fathoms of ’-in. chain weighed 10 tons 
9 ewt. 3 qrs., equal to 48.9417 lbs. per fathom, and by the 
common rule the weight would be 49 Ibs. 

The prices charged give a fair idea of the d fference 
in quality which may be expected; for example, ,%-in. 
short link chain: 


8. d, 
Shir and coil chain, not seated... oevesecceres * . per ewt, 
Beast tested rigging train.. eeeeseeees 
* Best’ ’ tested crane chain. wceeececencececs i ; 5 
“ Best best” crane chain wide ébeceiuebetiieees es" 3 
Treble best "nett eteeeeeeeeneeees 2909 "* * 
8 crown C re Tt  ghbine. be aaueebenes —— 7 « 


In the table below a cullection has been made of 
various formule, to illustrate the strength of chains. 


Strength of Chains. 


"Example 
d = diameter of iron in ths of aninch. %-in. chain. 
tons. ewt. 
B. W in tons, B. B. short link crane 
Gee, .nn0n0 cccserchs>cosedecseece sees = kd? 18 0 
B. W. in tons, ordinary vehain.,...-.... = ]: us 
B. W. in tons, ordinary chain, (An- 
ID cin pi enee sheen ivignnsanennstedée = %d* 13 10 
Elswick test in tons,10 per cent.above 
RGGRIIRIEE BEOOEs isdcec deep eiecvcccees = da? 7 8% 
Admiralty proof strains in tons.. = d? 6 15 
Safe load in tons (Molesworth)....---. = % d* 410 
Safe load at 5 tons per eq. inp., sec- 
COE BIBBis occ iadee: ccvaccsoccsvuces = 4 8% 
Safe load in tons, common r le.. = yd? 3 12 
Max. temporary load on good an- 
Bs oe ine ehain in ewts.......... = 3d* 312 
inary chain (Anderson) 
. home PA vatvereucediaheccevesinccaiccee> = d? 3 7% 


Safe load, for ordinary cranes, in cwts = 1'4 d? 214 
Safe load. Xo 3 tons per sq. in. sec- 
MN. SU, iio 065 eth bc Naas 24 cdeC kK wees = 213 
Safe load. lifting chain for coal cranes _ 
n ewts 1% d® S.¢ 


Safe load, old chain, quality and 

condition unknown, cwts.. a? 116 

The lubrication of a chain is of the utmost impor- 
tance: as an instance of the rapid wear when insuf- 
ficiently oiled. may be mentioned a * in. chain from 
one of the gas works in London, which broke through 
after lifting about 3,400 tons, or making, say, 6,800 lifts, 
or only a tenth part of what it should have done. A 
piece of this chain is exhibited, and is particulanly in- 
teresting from the fact that one of the links is so nearly 
broken through that at the very next lift it must have 
failed and dropped the load. 

The chains of hydraulic machinery should be oiled 
with a bruch say once a week.or oftener if the machines 
are worked much: they should if possible be slacked 
back to get the oil well between the links. To oil a 
ehain with an oil can is an expensive and inefficient 
mode, the brush assists in cleaning the chain and 
allows the condition to be seen. The oiler should 
always be on the lookout for worn links or opening 
welds. The oil used may be the drippings from an 
engine or machine shop allowed to settle and carefully 
filtered off. If the oil should cake upon the chain or 
clog it up so much that its state cannot be seen clearly, 
it is unsuitable for the purpose. Several varieties of 
oil have been tried, the most economical and efficient 
which has been found is tkat manufactured by the 
Standard Lubricating Oils Company, and supplied at 
2s. 6d. per gallon per ton. It goes further than ordinary 
oils, and does not cake or harden upon exposure to the 
air, at the same time it has sufficient body to prevent 
the cutting of the chain between the links. It is also 
used for steam engines and machinery of all kinds in 
summer and winter, and is therefore as good an all- 
round lubricant as can be wished for. A new chain, or 
one which has been annealed, should be well oiled with 
the brush upon a clean floor. and never upon earth or 
gravel, before it is placed upon the machine, so that the 
oil may be worked well in between the links, but this is 
often objected to by the men on account of the mess in 
afterwards getting it into place. The oil mentioned 
above works in between the links better than some 
varieties owing to the mineral oi! contained in it, and 
this perhaps helps to make up its efficiency. 

In hotels, warehouses, and large offices much dam» 
is done by the servants sweeping the dust off each floor 
into the hoistway; the dust cuts the chains and all 
rubbing surfaces like emery, and the practice is most 
reprehensible. Coal dust is not very detrimental to 
chains, but coke dust is decidedly bad. 

Sling and fall chains used in the erection of machinery 
and buildings are always used dry for various reason: . 
They should be put vidos age fire and annealed 
after every large con Say every two years, and 
carefully examined by a ra ekilled man before being taken 
into use again. 
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The author has no records of experiments, on steel 
erane chains. * Box,” ‘Strength of Materials,” p. 9, 
gives the result of some experiments at Woolwich 
Dockyard on stud-linked cable chain of steel. where ig 
appears to be less reliable than iron on account of its 
loss of strength at the weld. While the bar of steel is 
86 per cent stronger than the iron, the steel chain is 
shown to be only 4 per cent. stronger. Possibly, with 
the very mild steel now made. and increased practice 
in welding stecl chains, we might now arrive at a 
superior article; and the author will be glad to hear if 
any members have had experience of steel for this 
purpose, 

“Box” also quotes experiments at Woolwich Dock- 
yard on the comparative strength of crane chains 
when annealed. Ten %in. chains and ten unannealed 
were tested to breaking weight, and showed on the 
average a loss of 7 per cent. by annealing. It is pre- 
sumed that they were new and in similar condition, 
except for the annealing; but it would not be correct to 
assume from this that annealing is detrimental. In 
the ordinary way the chain before annealing is not 
new, and is supposed to have sustained some alteration 
in its molecular structure by vibration or strain through 
use, although not perceptibly worn. As a remarkable 
instance of this change of structure, a piece of wrought 
iron lying on the table may be specially pointed out. 
It formed part of a press lever, and was in use for 
fifty years before it broke. It was not annealed dur- 
ing that time, andit will be seen that the fibrous 
character is entirely lost, the whole substance con- 
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sisting of very fine and large crystals. There is, of 
course, always a doubt, when the fracture gives this 
appearance, whether the material was originally good: 
but in the face of so much evidence as there is, we 
éeannot but believe that a change actually takes place. 
Another cause of the fracture sometimes appearing 
crystalline is the suddenness of the rupture. Many of 
the specimens upon the table which were broken while 
in use show a fracture like cast iron, although known 
to be‘ of Crown 8. C. or B. B. Staffordshire iron, and not 
more than a year or two old. 

To summarize the points of economy im the main- 
tenance of chains, the author would repeat that the 
testing should be moderate, the annealing frequent. 
and the lubrication thorough; and where the wearing 
is not uniform throughout the length, the chains 
should be cut and pieced when partially worn, so that 
wher finally discarded every link shall have done its 
full share of work without overstepping the limits of 


perfect safety. 
a em 


A Novel Steam Motor. 


There are few products of inventive genius of 
which the crop is more regular and unfailing than 
is the product of novel forms of steam motor. Most 
of these are the work of some original genius who 
possesses a blissful ignorance either of mechanical 
principles or practice, or possibly of both. 

While the motor which is the subject of this 
article, is of a decidedly novel character, as will be 
seen from the sectional views above, it isa much 


rarer novelty from the fact that its inventor is a 
man of large practical experience in mechanical 
design, and that the motor itself is simple instead 
of complicated, reliable instead of erratic, and a 
success instead of a failure, 


In external appearance the engine is an upright 
rectangular case, about which the only visible mov- 
ing piece is the main shaft. This enters at the 
center as shown, and leads the observer to conclude 
at first glance that the engine is a rotary, or else 
that the case merely conceals the usual moving 
parts. But asthe inventor pithily states it, ‘‘ The 
engine has no valves, valve rods, eccentrics, eccen- 
tric rods, cross heads, connecting rods, or piston 
rods, and but six moving parts.’’ With this list of 
indispensable organs dispensed with, a very natural 
inquiry is, ‘‘ What the deuce makes her go then?” 
And with the above illustrations the question is 
easily answered. Referring to the left hand view, it 
will be seen that there are four cylinders-in the 
shape of a cross, and the center of the main shaft is 
at the intersection of their axes. The crank pin is 
seen in the right hand view, and is coned for the 
purpose of taking up wear. 

The cylinders are single acting, taking steam at 
the outerend. The four are duplicates in construc- 
tion and action. The piston is four pistons in one, 
with the crank pin bearing at its center. It is 


A High Speed Steam Motor. 


shown in section in the lower cylinder of the left 
hand view. Each cylinder’s base forms a slide 
valve, and by an ingenious arrangement of auxiliary 
ports,lead and cushioning are admirably effected. 
The live steam fills the whole inner space and the 
whole engine has thus the best steam jacket we 
have ever seen. The exhaust steam fills the space 
between the inner and outer cases, making a second 
jacket, which must effect an admirable economy. 
With a little study of the drawings, the action of 
the engine must now be clear; every point of the 
piston moving in a circle whose radius is equal to 
the throw of the crank, and imparting the recipro- 
cating motion to the cylinders and the attached 
valves. The provision for oiling is most thorough. 
Attached to the inner face of the case is an oil- 
reservoir, shown on the right hand view, in which 
a little “oil crank” dips at every revolution. The 
oil passes to the center of the crank pin, outward 
by the radial passage, fills all the hollow space of 
the pistons (thus keeping the crank pin continually 
in an oil bath), and by the spiral grooves lubricates 
the piston and the valve faces. The large bearing 
surface of the valve faces and pistons renders heat- 
ing an impossibility. The flow of steam in the sup- 
ply and exhaust pipes is remarkably uniform, from 
the fact that there are eight exhausts and as many 
openings of the supply ports at each revolution. 
Back pressure is almost nil. ‘ 

The advantages gainedjby the very peculiar com- 


bination above described, are manifest upon a little 
consideration. The engine is so balanced that noth- 
ing is out of center save the piston ; and as its mo- 
tion is wholly circular and not compound as in an 
ordinary engine, its weight can be exactly counter 
balanced by the projection from the main shaft, 
shown in the right hand view. This perfect balan 
cing and the arrangement of the bearing surface 
before mentioned, permit the engine to run at a 
high speed. And this, combined with the “short 
connected”? cylinder and piston, make a machine 
remarkably compact for a given power. Again, it 
has become customary to provide high speed en- 
zines with a solid foundation, built with some de- 
gree of care; and about as customary to find that 
the foundation provided does not “stand the racket.”’ 
This engine is bolted to a light base plate, and re 
quire no more foundation than a farm grindstone. 
There is practically no vibration except what comes 
from the fly wheel, and the great advantages of this 
in shop use and for certain special uses are very evi 
dent. The arrangement of the cylinders gives two 
other advantages. There are no dead centers and 
the engine starts from any position of the crank. 
With an ordinary engine there is some “pounding” 
when anything about the piston, cross head, or 
crank pin gets loose or worn. With this engine the 
only connection to get loose is the coned crank pin ; 





and when this gets loose, there is no pounding. An 
engine which we saw in operation bas been in use 
running a dynamo to furnish electric lights at the 
Manhattan bridge caisson. It was run 360 turns 
a minute for 2400 hours without stopping or slack- 
ing. Thecrank-pin bushing became loose after the 
engine had run a couple of months; but so little did 
it affect the running of the engine that the contrac- 
tors would not take the trouble to stop five minutes 
and take up the wear, and ran thus over a month 
without detriment to the engine. This engine de- 
velops. with 80 lbs. of steam, at the above speed, 
about 18 H. P. It occupies a floor space 24 36-ins., 
stands 30-ins. high and weighs 900 lbs. complete with 
fly wheel. 
forming similar work for the contractors on the II- 


linois Central bridge foundations at that point, to 
that which it did at the Manhattan. For this use it 


is especially well adapted; and its use in very man 


other places where compactness, high speed and self 


are essential, will readily occur. An en- 
gine has just been built to rin a dynamo for a loco- 
motive light. This little motor occupies a 
ees 18-ins., is 12 ins. high and weighs cmplete 
lbs. The cylinders are l-in. stroke and 1%-in. 
diameter. It is to run 1800 revolutions per minute, 
‘and will develop at that speed, with 80 Ibs. steam, 
about 2.4 H. P. 
The real technical importance of this new motor 


and its unusual combination of merit and novelty 
have caused us to give it so full a description. For 
ing it we wodld refer 
to the makers, the CockKBURN BARROW & MACHINE 


any further information 
Co., 240 Eleventh street, Jersey City, : 


It is now, we believe, at Cairo, Ill., per- 
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WE have received from a prominent member 
of the American Society of Civil Engineers the 
following letter, referring to a question to 
which every member of the American Society 
of Civil Engineers should give prompt and 
careful attention, for it refers to an evil for 
which an early remedy is absolutely necessary 
for the welfare of the Society. We cannot at- 
tempt to discuss the matter in this issue, but 
the letter itself brings out clearly enough the 
matter to be discussed :— 


I have just learned that * * *, whom I had induced to 
apply for membership tothe American Society Civil Fn- 
gineers, and for whom I was one of the endorsers, has 
been black-balled. I believe * * * was also one of the 
endorsers. Now * * * is in every sense fitted to be a 
member, I think a good deal of him and eonsider it a 
infernal outrage to black-ball him. The supposition 
is, that some members, whom he had once discharged 
for dereliction of duty and incompetency, have taken 
this petty way of revenge. If this isso, neither you nor 
I could now be elected. You have your enemies among 
engineers, especially of the mediocre kind, and I have 
had two members in my employ, both of whom I dis- 
charged for incompetency, and there are a number of 
others with whom I am at sword’s point, so to speak. 
This must be the case with many practicing engineers, 
You have said in editorials about all there is to be said 
on this infernal practice of revengeful black-balling. 
but is there not an amendment pending to remedy this 
evil? If not, I wish to bring this matter to the promi- 
nent notice of the Society in some way that will cause 
a change in the election of members. 

There is an engineer in this city, a very capable and 
thorough man of long experience, whom * * * and my- 
self have repeatedly asked to join the Am. Soc. C. E. 
It is very likely, though, that he too would be black- 
balled, and so he has not applied as yet. 

There is an imperative necessity for changing the 
rules for admission and for raising the standard of 
qualifications. Such men as Rost. H. Sayre, or Wm. F. 
SHuUNK cannot be induced to join. I have talked to both 
these gentlemen about it, but they respectfully shook 
their heads. If you can suggest a way to bring * * *’s 
case to the noticeof the board I should try to act on it. 


We agree cordially with every word which 
is here said, but it should also be added that 
the evil, although a great one in one sense, is 
not such as respects the absolute numbers in- 
volved. The total black-balls in the Ameri- 
can Society of Civil Engineers are but a few a 
year, and of these no doubt a majority are for 
good and sufficient reasons; but there is a 
very considerable minority of cases every year 
in which there is every reason to believe that 
the motives for black-balling would not bear 
the light, and members who take an interest 
in the Society all appreciate this fact, and are 
to a man anxious to do something at once to 
remedy the evil, as soon as it becomes clear 
what is the best thing to do. 


Ir there be but one such case a year (and 
there is certainly that) it appeals to the sym- 
pathies of every right-feeling man to put a 
stop to it, and one member of influence in the 
Society has assured us positively of his intent 
to introduce an amendment for that purpose 
at the coming Annual Meeting, which is the 
earliest at which anything can be done. The 
evil is not simply that the candidate suffers a 
mortifying personalaffront,asinablack-ball by 

-a social club, but he is likewise stabbed in the 
back professionally. It is coming about gradu- 
ally, and every one with the good of the pro- 
fession at heart must wish that it will come 
about completely, that membership in the 
National organization is almost a necessity to 
the successful practice of engineering in the 
higher grades. But this can never come about 
fully so long as candidates in every way meri- 
torious can be secretly wronged in this way at 
the mere whim of any five members. The evil 
is the more offensive, because the ordeal to be 
passed in entering the Society is now more 
severe than in any other association or even 
social club that we know of, and it speaks 
well for the general good sense and right feel- 
ing of the members that there are so few cases 
of injustice with such easy opportunity. 

The proposition which seems to find most 
favor, we understand, is simply to increase 
the number of black-balls required to ex- 
clude from 5 to 20, but although this proposi- 
tion is simple enough, it does not seem to 
meet the case. Its effect, we predict, will 
simply be that there will be mush more loose- 
ness in consenting to black-ball, since it is ob- 
viously necessary that there should be, or the 
formality of voting might as well be abolished 
altogether. At present decent voters are 
very cautious indeed about taking part insuch 
votes, but after such a change the malignant 
black-ballers will find their still-hunt for 
black-balls still easier with each individual, 
and will only have to rope in a few more mem- 
bers, while those who act only for the good of 
the Society will hardly take the trouble. 
What is really wanted is nota larger number 
of black-balls, but assurance that those which 
are cast are cast for worthy and sufficient mo- 
tives. If they are so cast, five negative votes 
are quite ample. The subject is so important 
a one to the whole engineering profession that 
we shall return to it again, and in the mean- 
time commend it to the attention of all mem- 
bers of the Society. 


Tue Committee selecting an Automatic Car 
Coupler, whose action is reported in another 
column, have done wisely in following the 
action of the Master Car Builders’ Committee 
by excluding from consideration all but hook 
couplers, and all hook couplers except those 
which are sc far of the Janney type as to 
couple with it. Much is thus done to insure 
that the M. C. B. report will stand, regardless 
of the result of the letter ballot, which is to 
be declared in about 60 days. We cannot 
doubt that the result of that letter ballot it- 
self will be decidedly in favor of the Com- 
mittees’ report and the subsequent accepting 
vote of the convention, but it is fortunate to 
have independent action going on tending to 
confirm that report and compe! its final accep- 
tance even should the first formal ballot be 
indecisive. AGREEMENT is now the great desid- 
eratum. A gratifying start has been made in 
that direction, and everything that tends to 
ensure that the ground gained will not be lost 
is a great gain. 

Yet we cannot but feel sorry for those who 
have so vigilantly and skilfully fought a losing 
battle for the excluded couplers, at such large 
cost of money and time. Theyalso have helped 
to solve the problem, but it looksas if they were 
to receive no return for it. It is hard, but 


every one has known for years that investing 
in a coupler was even more risky than invest- 
ing in a lottery, with one or two great prizes 
and all the rest blanks. In fact, it was so like 
a lottery that we question if all the profits ever 
made out of the favored patents will equal the 
total sum which has been spent to secure and 
push the 4,000 and odd rejected ones. But 
they have all had or thought they had a fight- 
ing chance for the prize, and those who 
gamble must not grumble if luck goes against 
them. They get their money’s worth in the 
chance. 


THE imports of the United States for the 
year ending June 30, 1887, were $692,253,350 
against $635,436,136 last year. About one-third 
of the imports are free of duty, and it will sur- 
prise many to learn that nearly one-third of 
the imports are of articles of food and live 
animals, about one-third of this third being 
tea and coffee. Only one-fifth of the imports 
are manufactured articles ready for consump- 
tion,and one-eighth only for articles of luxury 
like champagne and cigars. Only $3,345,000 
worth of cigars of all kinds are imported, 
from which it would appear that there cannot 
be more than a handful of people who aie in 
the habit of regularly smoking imported 
cigars. 


THE amusing letter in respect to a largo 
sized load on a small sized bridge, which ap- 
pears elsewhere, carries so plain a moral that 
it is a pity that it could not be read thought- 
fully by every engineer, superintendent and 
highway commissioner in the country having 
to do with bridges who is not a bridge expert. 
The latter have at last learned the lesson 
pretty thoroughly to a man, though even they 
took considerable time to be all convinced. 
The average man will probably never let go 
the notion that if a bridge has carried a given 
lead once itis safe to carry it,again, and to 
carry a somewhat smaller load for all time; 
yet here was a case where a load nearly four 
times as great as the bridge was calculated to 
carry went over in perfect safety and broke 
nothing. Had the roller been left on the 
bridge for a day or two, or had it been run 
over the bridge a dozen or twenty times the 
result might well have been widely different. 


THE final report on the Gothard Railway gives 
some interesting details of the technical or- 
ganization for carrying on that work, which, 
although somewhat old,have never been pub- 
lished in this country. Itis to be remembered 
that the work was tremendously heavy, the 


figures being about as follows: 


Per Mile. 
Total Cost.......--.cceeeeeseeesseee es $49,300,000 $300,000 
“Direction teenique”..-.--..+...0++. 2,300,000 14,000 


The cost which we call “engineering and 
superintendence”’ was thus about 4} per cent. 
'The ‘‘Central Technical Direction’? was divi- 
ded into 14 divisions, viz. Chief Engineer’s 
Secretary, Correspondence and Archives,Tech- 
nical Control, Accounts, Estimates, Topography 
and Mapping, Geology,Grading and Masonry, 
Tunnels, Track, Architects, Rolling Stock. 
The line was divided into 9 sections,(Divisions) 
averaging 18} miles each, each of which was 
divided into 4 or 5 “‘lots’”’ (residencies). The 
tabulated rates of pay range as follows: 


Chiefs of Division...................+ $3,000 $2,400 $2,000 
Chiet neers of Sections........ 2,000 1,800 1,600 
ASSiS*ANtS tO GO..+.....sseseeeeeees+s 1,400 1,800 1,200 
Resident neers of “lots”....--. 1,200 1,100 1,000 
Assistants todo, peryearorday.... {0 000 700 
“inapesms pervourorday. |"s we tn 
Clerks. aids, and minor assistants ca 


500 
per day DRAG snes vovenisssrsecese {Siw ee 
Copyiste, office boys, its. to com- 
puters. eo oo 50 to $1.00 


An allewance of $1.00 to $3.20 per day (accor. 


FO Oe ee eee ee eee wetter eee ewes 
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ding to grade) for actual travelling expenses 
was also made. The above rates seem very 
small on their face, but when allowance is 
made for the difference in the purchasing 
power of money they are not so bad, after all. 
We believe they were considered in Germany 
very liberal. 





Tue German bridge specification which ve 
print in this issue will be examined with gen- 
eral interest by bridge ergineers, and its 
decided differences from our own in some de- 
tails noted. We have not so very much to 
learn from the Germans or any other Euro- 
pean nation as to the details of bridge con- 
struction, but it would be strange if we could 
not learn something from so systematic and 
studious a people. The specification for gaug- 
ing the quality of cast-iron by the nick made 
with a hammer on a right angled edge while 
known to some American engineers would 
seem capable of further expansion. 

It is very often the case that the simplest 
tests are the best. The best test for stay-bolt 
iron which exists, in the opinion of many 
people, is the number of times it can be bent 
back and forth through a right angle when 
clamped in a vice, and a few experiments as to 
just what good and bad water-pipe iron, for 
example, would stand on a right angled corner 
might well prove the most effectual of all 
ways for readily checking its quality. 


As the development of city transit facilities 
is becoming an increasingly important freetion 
of engineering work, and as the basis of all such 
development must be the probable traffic to 
be secured, the records of past experience in 
that direction are matters of wide and general 
interest. We therefore propose shortly giving 
very full details in regard to such development 
in the larger cities of the world and especially: 
London, New York and Brooklyn, and in our 
present issue give an article on Boston traffic, 
which is not only interesting in itself, but will 
be found especially useful for comparison with 
the figures referred to for other cities, although 
the Boston statistics are not as complete and 
systematic as we hope to give the others, 
which is unfortunate, because Boston is pre- 
eminent among all large cities for the magni- 
tude of its suburban traffic. 


How fast railway traffic grows even in Eng- 
land is well illustrated by the figures for the 
growth of the London & Northwestern Rail- 
way during the “chairmanship” of Mr.Ricnarp 
Moos, for which he has just been made Sir 
\ICHARD Moon, Bart. 


‘ 1860, 1886. Increase. 
Mileage.......-+++++- 929 1.834 905 
Capital.-...+-+. «++. £27,130,000 £108,427,000  £81,297,000 
per mile... 29,200 59,100 
Receipts,passengers 2,077,000 4,125,000 2,048,000 
Receipts, goods --. 2.145.000 888, 3,743,000 
Receipts, total ...... 2,312,000 10,913,000 7,701,000 
No. passengers ---- 12,743,000 55,271,000 5 
Tons, goods..-..++-- 8,091.000 32,934,000 24,813, 00 
Dividends.......+..++ 5's 644 


The enormous increase in the capital ac- 
count of a litthe more than 100 per cent. per 
mile is for the most part a bona fide addition to 
the capital investment, and very largely for 
costly terminals, such as this country has yet 
but few of, but must inevitably soom have 
many more. 


Tue whole world was startled last week, 
anda good part of it amused, by the amazing 
story which came from Chind, and was soon 
contradicted, that Mr. Jay Goutp and some 
associates were to organize a great bank of 
$200,000,000, which was in effect to be the 
financial guide, philosopher and friend of 
the Chinese government, and take charge of 
its money until it was wanted. ‘he thought 
of what Mr. Jay Govutp might do in working 
that virgin field and teaching the almond- 
eyed Celestials the mysteries of finance was 


enough to make angels and devils alike smile. 
Fortunately for the future of American inter- 
ests in China the report seems to have had no 
foundation in fact, but it does appear that an 
American syndicate has obtained the exclu- 
sive right to establish and operate telephone 
systems in the empire, and from this fact the 
larger report probably arose in some manner, 
since the negotiations are said to have been 
carried on by theagency of the person who 
was reported to have played a similar part in 
relation to the bank. The leader of the syn- 
dicate is Mr. WHARTON BARKER, of Philadelphia, 
and it is stated that the Chinese Government, 
represented by Li Hune CuHane will own half 
of the stock of the company to be formed. 
Great railway projects are also talked of but 
as yet in @ vague way. 

The official Census of China, the result of 
which is just announced, shows 382,900,000 
population, against 413,000,000 in 1842. Despite 
the decrease of population the development 
by railways and otherwise of a vast country of 
such population, rich in agricultural and min- 
eral wealth is an inviting field for enterprise, 
and cannot be long delayed, 


rrr 


‘** Student of the £ociety.”’ 





Our correspondent, under the above head, is 
under a serious misapprehnesion in regard to 
certain facts; and the main question is one of 
such importance, not only to the American 
Society of Civil Engineers, but to the whole 
body of the profession, that it seems to de- 
mand a few words of explanation. 

The letter refers to the resolution which was 
passed at the Kaaterskill Convention by a 
vote of 35 to 11 (see ENGINEERING News of 
July 16) after a tolerably full and certainly 
animated discussion of over an hour, in the 
following words: .- 


Resolved, that it is the sense of this meeting that it is 
expedient to create a grade of STUDENTS OF THE 
Society, said grade to consist of young men over 18, 
and under 25 years of age, who are engaged in the 
study or practice of engineering. Connection with 
the Society to cease as each individual student reaches 
the age of 25, unless he shall be previously elected to a 
higher grade. 

Our correspondent states that he voted 
against this resolution, not because he was in 
fact opposed to it, but because he had not had 
time to consider the matter, and did not feel 
sure about it, and he distinctly implies that he 
was also influenced by a belief that the matter 
was designedly “sprung on the Convention” 
in pursuance of some sort of “‘caucus arrange- 
ment.”’ 

We are in a position to know that such a 
suspicion is entirely unfounded. There must 
of course be a first time for bringing forward 
everything. Every proposition which any 
member of any Society originates must be 
“sprung” in succession on every other mem- 
ber of it, for there must be a first time in 
which each hears of it. When it is first 
brought forward there are two ways of doing 
so: One isto move for the “appointment of a 
committee,” which means to turn over the 
whole question to the judgment of five men 
selected more or less at random, who will 
rarely if ever all meet together,and a majority 
of whom will do little or nothing, as every one 
who has had to do with committees knows. 
The other is to remember that the best pos- 
sible committee in any Society to consider a 
question relating to its general policy and 
welfare is a “committee of the whole” of those 
who take enough interest to attend its meet- 
ings, and to say to these men in effect “Here; 
we think this or that would be a good thing 
for the Society; we would like to have the 
matter discussed and see how it strikes you, 
before anything else is done?” That is what 


the resolution above printed amounts to, and 
there can be no question whatever that the se- 
lect remnant of forty-six who were present at 
the annual meeting and who could and did talk 
the matter over orally were a vastly better 
committee to bring out a distinct indication of 
the true feeling of the Society as a body, than 
any small committee could be. 


As between a motion for the appointment of 
a committee, therefore, and a motion to test 
directiy the sense of the select committee of 
forty-six present at the business meeting, we 
think there can be no question with any right 
minded man that the direct motion was the best, 
especially as there was the fullest and freest 
chance for discussion. No attempt was made 
to press thé matter to a vote until everyone 
who had any disposition to say anything had 
opportunity to do so. And certainly it was 
showing no disposition to “spring’’ the matter 
on the Society to bring it upat the convention, 
six months before it could possibly be acted 
on, when any five members have the consti- 
tutional right to bring forward any such prop- 
osition just before the Annual Meeting, when 
it must be passed to ballot finally withoutany 
opportunity for previous discussion. 


There remains, therefore, only the allega- 
tion in respect to there having been some 
*““caucus arrangement,’’ so that those who 
favored the motion had a programme all 
cut and dried, while the possible opposi- 
tion had been kept from all knowledge of 
what was proposed, A few words will show 
how utterly unfounded is such a supposition. 
We are ina position to know absolutely that 
no member, who afterwards took any part in 
the matter went to the convention with any 
intent or expectation of bringing any such 
matter forward. That it was brought forward 
at all, resulted entirely from a chance after- 
dinner conversation, late in the afternoon of 
the day before the business meeting (when 
alone such a matter could be brought forward) 


between ex-President Don J. WHITTEMORE, | 


Mr. Rost. E. McMatu, Mr. A. M. WELLING- 
TON, and one or two other members who 
joined in later. It was confined-to the desira- 
bility of making some change to strengthen 
the junior grades of the Society, so as to in- 
clude a very large proportion instead of a 
very small propcrtion of the younger men, so 
that they would at least have the advantage of 
obtaining the Society publications, and knowl- 
edge of and interestin the Society be extended 
among them. The policy of the Institution of 
Civil Engineers, having beén eminently suc- 
eessiul in this respect, and the past and 
present policy of the American Society of Civil 
Engineers eminently unsuccessful, the conelu- 
siun was natural that a close approximationjto 
the English practice would be beneficial, and it 
was then and there concluded to draft a con- 
stitutional amendment to accomplish that end 
to be signed by five members and presented as 
the constitution prescribes in November. 


On consideration it appeared that this would 
be “‘ springing it upon the Society;’’ that the 
sole opportunity for discussion would be the 
Annual Meeting, which does not bring in 
many outside members, and that it would 
afford no chance to test the sense of the entire 
Society before a final vote, and that hence an 
informal discussion and expression of views by 
the members present at the Convention would 
be desirable, especially as the Annual Con- 
vention is the only Society meeting which is 
of an entirely unlocalized character. One of 
the ex-Presidents was requested to present 
such a resolution accordingly, and he de- 


clined, after consulting one member at least. 


who expressed adverse views, and another 
who was doubtful, on much the same ground 
as our correspondent gives for his negative 
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vote ; not that he was hostile, but that he had 
not considered the matter enough to father it. 
The resolution was accordingly made and 
seconded by Messrs. McMata and WHITTE™ 
MORE in the above words, and was passed 
by a vote of over 3 tol, without amendment, 
after an active discussion of over an hour. Of 
the 35 men who voted in favor of it, there were 
probably not half a dozen who had heard any- 
thing about the matter in advance. 


The above is, so far as we know, the whole 
story, ard if there be in it anything affording 
a shadow of justification for our correspond. 
ent’s’ suspicions we fail to see it. The ap- 
pointment of a small committee to elaborate 
the details of a measure, which was subse- 
quently voted unanimously, is a very different 
matter from the Society appealing to five of its 
members, as Sergt. Baanet did to “ the old 
girl,’’ to tell it what it thinks on a question of 
general policy. The better way is to find out 
direct. ° 

As for the organization of the committee 
which was appointed, that wasa matter which 
rested wholly with the President. No one can 
deny that it is a fair representative com- 
mittee, and if no one of the two or three mem- 
bers who actively opposed the motion at the 
Convention was put on it, we happen to know 
that this was in consequence of a distinct re- 
quest to that effect by one of those very mem- 
bers. We trust that the friends of the mea- 
sure will remember this fact should it here- 
after be made a ground of objection to the 
Committee’s report; but there is one member 
at least of the Committee, Col. Wm. H. Pang, 
who is known as a very conservative man, and 
whose sentiments are entirely unknown. 


No doubt there may have been others be- 
sides our correspondent who voted against the 
resolution simply because they had to vote 
one way or the other, and were not prepared 
to vote in favor of it, but the essence of the 
proposition was not a new thing. As was cor- 
rectly charged by an opposing member, it 
was but another formulation of a desire which 
has found expression in various ways from the 
very foundation of the Society, to Jo some- 
thing to bring young men into a connection 
with it while they are still young, both for 
their sake and for the sake of the Society. 
The strong affirmative vote really amounted 
to no more than an affirmation of this prin- 
ciple, and was not intended to; and it was be- 
cause of a belief that the general sentiment of 
the Society was overwhelmingly in favor of 
this principle, if it could have a chance to ex- 
press itself, that a vote was sought. Our cor- 
respondent chooses to believe that it was 
an “immature ”’ expression of opinion, and 
that many of those who voted aye did so 
‘like a flock of sheep.’? We think he does 
too little credit to the intelligence and con- 
scientiousness of the members, and it is at 
least well for every one to remember in dis- 
cussing such a matter as this, that no une has 
any personal axe to grind, either in favoring 
or opposing such a measure, It is not reason- 
able or just to asperse motives where no one 
can have any on either side of the question, 
but the good of the Society and the profession. 


As for the difference between the English 
and American Society, there are certainly 
considerable differences of conditions, Atthe 
same time, that a measure which has been 
modellec directly on one which has been 
brilliantly successful in the Institution,should 
be discussed ‘* with little reference to its advan- 
tages ’’ to that body seemsa rather radical pro- 
position for a conservative man to make. It 
strikes us rather that the differences of con- 
ditions are likely to be superficial, and the 
resemblances fundamental. Blood is thicker 
than water, and human nature is much the 
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same thing in the Englishman and the 
American. 





The Railroad fituation in New England. 





In the process of evolution which is going 
ou with our American railroads, by which 
great systems take the place of small local 
corporations, it has been generally supposed 
that New England was an exception to the 
general rule and that extensive consolidation 
was not to take place there. The events of 
the past few years, however, have disproved 
this. Figures now before us show that eight 
corporations control considerably more than 
half the New England mileage, and it is to 
note some current events in the present 
struggle for the survival of the fittest that 
this article is written. About three years 
ago the Boston & Lowell Company, which, up 
to that time, had operated a small and com- 
pact system extending from Boston to south- 
ern New Hampshire, secured control of the 
principal New Hampshire roads and a line 
across northern Vermont, and has extended 
its system till it recently controlled about 900 
miles of line. By a strange decision of the 
New Hampshire Supreme Court, a few months 
ago, the gist of which was that the consent of 
all the stockholders of a corporation was 
necessary to the validity of a lease, the com- 
pany was obliged to relinquish possession of 
its northern leased lines. For some time 
negotiations have been in progress between 
this company and the Boston & Maine for a 
consolidation, which has been recently rati- 
fled by the stockholders of both companies, 
and under the name of the Boston & Maine 
the company proposes to cover all the country 
between the Maine Central and Central Ver- 
mont systems, with unstated intentions to- 
ward those companies. 

The principal present obstacle to the suc- 
eess of their plans is the exceeding abun- 
dance of New Hampshire statesmanship. 
That commonwealth two years ago passed a 
law whose effect was to confine the insurance 
business of the State to home conipanies, 
and a similar movement is now making with 
regard to railroad corporations. The Concord 
Railroad Company own the link from Nashua 
to Concord, and are an old and wealthy cor- 
poration. They propose to consolidate the 
roads formerly held by the Boston & Lowell 
under a new charter, build certain needed 
links, and under the plea of “‘ home interests ” 
make a little New Hampshire system inde- 
dendent of outsiders. 


The Boston & Maine of course wish to unite 
the same lines with their system. The battle 
is now raging, and while the Concord faction 
are crying “ foreign monopolies,’’ the other 
party are explaining the different service af- 
forded by a well organized railway system 
with through connections at principal points, 
and that given by a local corporation, de- 
pendent on other lines for an entrance to the 
large cities. Of such a contest the result is 
easy of prediction. 

But in its effort to control the traffic of all 
northern New England, the Boston & Maine 
is to meet a strong competitor in the Central 
Vermont. Already that company is taking a 
hand in New Hampshire matters, and has ap- 
plied for a charter to build a line' in western 
New Hampshire, so that it may have a con- 
nection of its own from White River Junction 
to the Fitchburg road. The Central Vermont 
controls 550 miles of road, while the Boston & 
Maine, if successful in its New Hampshire 
scheme, will control some 1,300 miles. But 
the former holds some of its lines by a short 
lease; its connections to Boston and New 
London may pass into other hands; and al- 
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together, the Boston & Maine seems to be 
uble to play trumps north of Massachusetts. 
In that State, too, they hold everything in the 
northeastern part, and its new Central Massa- 
chusetts line, will, by its connection with the 
extensions of the New York & Massachusetts 
and Hartford & Connecticut Western, be the 
most direct route from Pennsylvania and the 
West via the Poughkeepsie bridge, to Boston. 

What effect this new route will have on the 
traffic of the Fitchburg and Boston & Albany 
remains to be seen. It is lately rumored that 
the former company is to form part of the 
Vanderbilt system. 

In southeastern Massachusetts the Old Col- 
ony is not building any enormous trunk lines, 
but its 475 miles of road packed into two or 
three counties, is the snuggest little railway 
system we recall, and will not be gobbled up 
by any corporation just yet either. A similar 
corporation in the matter of wealth and sol- 
idity is the New York, New Haven & Hartford 
which is still the main line from New York 
City to Boston and intermediate points. Its 
competitor, the New York & England, is 
greatly handicapped on New York business 
becxuse of the roundabout course which the 
traffic has to take over the New York City & 
Northern. The company, however, have 
made a determined move for New Haven 
traffic by securing control of the Derby road, 
which they will extend at onceto Hawleyville, 
and also by securing the Shepaug road which 
they will extend to Winsted to tap the Hart- 
ford & Connecticut Western. 


By all odds the most important scheme in 
New England at present is that of the New 
York & Boston Rapid Transit Company, of 
which, while much is talked and little known, 
we can positively affirm that it has something 
more than talk behind it. The line as at 
present located, runs from New York to New 
Haven on the inland side of the New York, 
New Haven & Hartford. From New Haven to 
Boston the route is practically an air line, the 
only detours being those necessary for eco- 
nomical construction. Engineers are now at 
work on the Boston terminus, and at last re- 
ports it was probable that an entrance would 
be effected over the Boston & Maine tracks. 
The project has been along time in a tenta- 
tive state, and is of such a size and character 
that ample preparations are necessary for 
success. Should present tinancial conditions 
contiuue, however,it seems likely that another 
season will witnes8 the commencement of ac- 
tive operations. 

oro 


. Progress in China, 





China just now seems to be the “ big bone ” 
for which the western capitalists and promo- 
ters are all scrambling, be they English or 
German, Frenchmen or Americans. Each one 
of these nationalities is striving to monopo- 
lize the task of supplying the Celestials with 
the essentials of modern progress in the shape 
of railroads, the telegraph and all of those 
other innovations of the outside barbarians, 
which the Chinamen lack, and the other par- 
ties have to sell. The only trouble is, that the 
Celestials yet fail to appreciate the blessings 
to be showered upon them, are jealous of for- 
eign interference and foreign capital, and yet 
too conservative to invest their own money in 
somethirg they have done without for untold 
centuries. 

Yet, while the present status of China is far 
from encouraging to such ventures, each week 
seems to develope some new move upon the 
Chinese wall of national ignorance and preju- 
dice, The last comes m Philadelphia, 
where, according to reyort, asyndicate headed 
by Mr, Waarton Bi has just succeeded 
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in obtaining from the Chinese Government a 
telephone concession giving them the abso- 
lute control tor 50 years of this service. But 
if rumor still be right this innocent telephone 
concession has a very long tail to its kite in the 
form of a scheme for establishing a complete 
system of railroads, banks, mines and iron 
manufactoriesin the Chinese Empire. Chinese 
capital, labor and materials are, to be used as 
much as possible, and Mr. Barker claims that 
his is the only enterprise of this character 
which has started in the Chinese Government, 
as China through its Minister at Washington 
first broached the subject to himself and his 
associates. 

In commenting on this last colossal scheme, 
we can only say that there is no doubt that 
some few of the more enlightened Chinese 
officials, headed by the Marquis TsENG and the 
father of the present Emperor, fully appreci- 
ate the present backward condition of China 
among nations and are earnestly and intelli- 
gently striving to improve the condition of 
their country and educate their countrymen to 
the absolute necessity for such change. But 
the latest accounts also show that these ad- 
vanced Celestials are meeting the usual fate of 
those who first attempt to spread abroad ideas 
counter to customs rooted in centuries of ob- 
servanc: by an ignorant, narrow minded and 
prejudiced people. The Government can make 
concessions, but unfortunately, so far,it seems 
to be unable to enlist either the sympathies 
or the cash of the Chinese in the new order of 
things, and is prevented by home pressure from 
guaranteeing outside capital or using it when 
offered. The men at the helm undoubtedly ap- 
pear to favor American methods as contrasted 
with European, and we have made some ad- 
vances there. But we fear that some years 
will yet be required to educate the mass of 
Chinamen up to the point of actual work. 


So 


CORRESPONDENCE. 





“Students of the Society,’’ 





NEw YORK, July 28, 1887, 
EDITOR ENGINEERING NEWS: 


I have not, till to-day, happened to notice your 
editorial of July 16 on “‘ Students of the Society.” 

As being one of “‘ the eleven”? who voted against 
the resolution, I wish to correct the statement, for 
myself at least, that ‘all opposition to the project 
which developed at the convention among the 
eleven who voted against it, was directed not to the 
proposition itself but to mistaken ideas of what was 
covered by it.’’ 

My vote was not against the project itself, nor on 
account of mistaken ideas as to what was covered by 
it. I voted willingly for the appointment of the 
committee, to which I saw no objection whatever, 
although I decidedly think that the minority ought 
to have had some representation in its formation. 
What I did vote against, and what I did, and still 
do, object to, was the springing upon the conven- 
tion, and forcing through with so little discussion, 
of a resolution committing the Convention before- 
hand (anc\ thereby to a certain extent the Society,) 
to the project in question. It was too much of a 
caucus arrangement; a few menibers who probably 
had devoted considerable thought to the matter and 
formed pretty positive opinions, had their little 
meeting and agreed to push the matter before the 
Convention, most of the members of which had 
possibly never entertained the idea before. It was 
only a resolution, as many of them, doubtless, 
thought, and so, like the customary flock of sheep, 
they followed the leaders who were so earnestly 
advocating ite passage. But it was a resolution that 
was attempting to forestall the whole question, to 
give the factitious weight of a vote of the Conven- 
tion,—whose members had many of them probably 
never given the subject a previous thought,—to the 
project so as to influence the vote upon the adoption 
of the desired amendment to the constitution. 

The advocates of this change in the constitution, 


of so much more importance, with perhaps one or 
two exceptions, than any that has for a long time 
been brought before the Society, ought to have been 
satisfied with the appointment of the committee, 
and not insisted upon such an immature expression 
of opinion from the Convention, which, I see, is al- 
ready being used as a proof that the whc le matter is 
already settled. 

It is quite possible that I may cast my vote in 
favor of the amendment, if it comes to a vote and is 
not too radical in its terms; I certainly have no 
prejudice against it; but there are objections to the 
measure as well as much to be said in its favor, and 
I, for one, do not intend to vote aye either to the 
amendment itself, or to a resolution committing the 
society to the expediency of it, until I have had time 
to duly consider the pros and cons. 

The difference in the mode of education of engi- 
neers in England and America, to which you refer, 
do not, as you say, prove that the student grade 
would be unsuccessful here; but the conditions are 
so very different in the two countries, the converse 
of the proposition is equally true, viz.: That be- 
cause it has been so successful in England it does 
not follow that it would necessarily be successful 
here. It simply shows that for our own society, the 
American Society of Civil Engineers, the subject 
should be discussed on its own merits with little 
reference to its advantages for the Institution of 
Civil Engineers. 

It is much easier to do than to undo, and in a 
matter of such serious importance I prefer ‘“‘ mak- 
ing haste slowly.” 

J. Foster FLAGG. 


Computing Bridge Defiections, 





St. Louis, Mo., July 28, 1887. 
EDITOR ENGINEERING NEWS: 

My attention has just been called to a full dis- 
cussion of the method of computing bridge deflec- 
tions, to which I referred in your issue of July 9. It 
is by Prof. Gro. F. SwWAIn in the Journal of the 
Franklin Institute for 1883. He credits the method 
to LAME, who first published it in 1866. I was not 
before aware of any American literature on the 
subject. Yours truly, 

J. B. JOHNSON. 


Portland vs. Natural Cement. 





SCRANTON, Pa., Aug. 2, 1887. 
EDITOR ENGINEERING NEWS: 

I do not think that engineers generally will agree 
with your correspondent, J.S., (July 30) when he 
says that in the United States we have no use for 
Portland cement; nor do I see the utility of the at- 
tempt to put natural and Portland cements 
“versus’’ one another. The use of one, under cer- 
tain circumstances, does not conflict with the use of 
the other. under different circumstances. Portland 
cement possesses qualities which natural cement 
does not possess. When we require a cement pos- 
sessing those qualities we use Portland; when we 
do not we use the cheaper natural cements. For 
instance, Mr. ELiotT C. CLARKE’s experiments 
(Boston Main Drainage) show that mortar made 
with Portiand cement acquires in one week the 
same strength which mortar made with Rosendale 
cement takes six months to acquire. If, therefore, 
we propose to subject a given piece of work to a 
heavy stress immediately upon its completion, we 
must use Portland cement or risk failure. 


Another quality which Portland cement possesses 
to a greater degree than natural cement is that of 
hardiness, by which I mean the impunity with 
which mortar made from it may be left standing for 
considerable lengths of time, and then re-tempered 
and used. Indeed it would seem that Portland ce- 
ment mortar may even be improved by prolonged 
and repeated kneading, whereas natural cement 
mortar cannot be used too quickly after being 
mixed, and some brands yield a mortar which de 
teriorates rapidly when not immediately used. This 
quality of Portland is frequently a valuable one. 

In a word, the judicious engineer uses Portland 
cement when his work calls for a cement possessing 
Portland qualities; when it does not, he uses the 
cheaper natural cement, and saves money for his 
company. E. 8S. G. 





A Personal Explanation. 


NEw. HAVEN, Conn, Aug. 1 1887. 
EDITOR ENGINEERING NEWS: 

I sincerely regret the misunderstanding that has 
given Mr. COOPER cause to complain of a grievance 
in regard to the way in whieh his report was treated. 

I have never supposed that the report was intended 
only for “‘my own private guidance,” i.e.. that it was 
meant to be regarded as confidential. A confidential 
communication in the premises would have been 
utterly worthless to me. That it was not sought 
for personal instruction might be reasonably infer- 
red from the request to identify the sketch. 

In making the inquiry, I wished to avoid giving 
any information that might possibly in any way 
bias the opinion of the person consulted. Hence I 
purposely refrained from naming the locality, and 
withheld all information as to the actual load to 
which the beam was subjected. But I supposed that 
the language of the letter conveyed the information 
that the structure actually existed. 

I understand, and presume that every intelligent 
reader will understand, from the report in question 
that the writer thereof means to state simply 
the load what the girder can carry with per- 
fect safety, and does not intend to imply that 
this stated amount could not be increased by a 
considerable percentage without occasioning any 
serious apprehensions as to the safety of the struc- 
ture. Where to draw the line in the premises, sep- 
arating the region of safety from that of uncertain 
safety or unsafety, is a somewhat perplexing prob- 
lem, as every one will be likely to admit. 

It would be a source of extreme regret to feel that 
I had done something unthinkingly that may pos- 
sibly subject Mr. Cooper to future annoyance or 
embarrassment, and it is due to him that I should 
state that his connection with this affair was simply 
and solely to answer professionally the inquiry sub- 
mitted to him. Respectfully yours, 

J. E. BUDDINGTON. 





Highway Bridges and Steam Rollers. 





721 Broad St., NEWARK, N. J., Aug. 3, 1887. 
EDITOR ENGINEERING NEWS: 

Noticing in your paper of the 30th inst., the re- 
port of the failure of the highway bridge at Dan- 
ville, Tll., during the passage of a traction engive 
across it, recalls my experience with steam rollers 
on highway bridges in Essex Co.,N. J.,some 10 or 12 
years ago. An avenue on each side of the bridge 
was under the process of Teitordizing, and it be- 
came necessary to cross a peculiarly constructed 
bridge over the Morris canal, built on a skew of 
275 ft. with a 55 ft. square crossing, without con- 
sulting the engineer. The driver of the roller 
calmly started his machine on the hard ground, 
walked over the bridge, and patiently waited on 
terra firma on the other side for his pet to cross. 
His pet did cross with safety, and I found on a 
slight computation that the load per square foot 
was about 303 Ibs.; somewhat in excess of the ordi- 
nary limits for highway structures. This shows 
that occasionally highway bridges are liable to 
extra heavy loads which the main trusses can 
in most cases carry, but the cross girders and 
stringers, if failure occurs, are the weak links in 
the chain. In a recent specification for a highway 
bridge I have called for a basis of 75 Ibs. per sq. ft. 
live load on the-main trusses,and. 100 lbs. on hangers 
and stringers, as the location of the bridge was near 
some quarries, from which very heavy blocks of 
stone were hauled over the bridge, causing an ex- 
treme load on a limited area. 

I write this as suggestion for your criticism, 
whether favorable or otherwise. 

Yours respectfully, 
JAs. OWEN. C, E. 

(The driver’s head was a very level one. 
We have briefly referred to the subject matter 
of this letter elsewhere.—Ep. Ena. News.| 


mee 


THE present area of cultivatable soil in Egypt that 
must in great part be irrigated, is 10,000 sq. miles. 
According to the best authorities the ancient 
Egyptians cultivated five times this area, and records 
show that in olden times the high flood level of the 
Nile was 26ft. above the present highest floods, 
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PERSONAL. 


Mr. W. A. Freret, of New Orleans, has been 
appointed Supervising Architect of the Treasury, vice 
Mr. MeLviuie E. Be. resigned. Mr. Freret is sid to 
be an experienced architect with a reputation for 
energy and professional enthusiasm quite exceptional 
in the South. 


Mr. THomas Hawks.ey, the veteran English 
engineer, has just celebrated his 80th birthday, and in 
honor of the event some of his friends are about to pre- 
sent him with his portrait painted by the Artist HUBERT 
HERKOMER. 


JamEs W. Hustep, late Speaker of the N. Y. 
Legislature, was elected on Aug.1, President of the 


Hartford & Connecticut R, R. Co. to succeed Mr, W, L. 
GILBERT. 


Mr. A. W. Dickinson has been appointed 
General Superintendent of the St. Louis, Fort Scott & 
Wichita R. R., which has been recently purchased, and 
taken out of the bands of the receiver, by the Fort 
Scott, Wichita & Western R. R. Co. Mr. Russeii Harp- 
1nG has been appointed Superintendent. Mr. Dicxtn- 
80N will have his office at 8t. Louis, Mo., and Mr. Harp- 
InG at Wichita, Kan. 


Mr. A W. Suttivan, Division Superinten- 
dent, Chicago division, Illinois Centra! R. R., has been 
appointed Superintendent of the Illinois division, to 
succeed Mr. T. J. Hupson, who is appointed General 
Traffic Manager. Mr. M. GrLuEas will be Superinten- 
dent of the Iowa division. and Mr. J. C. Ross will suc- 
ceed Mr. SULLIVAN as Division Superintendent of the 
Chicago division. 


Mr. WM. Gessier has been appointed Master 
Mevhanic of the Southwestern division of the Chicago. 
Kock Island & Pacific R. R., with headquarters at Tren- 
ton, Mo. He succeeds the late Mr. R. O. CaRscaDEN. 


Mr. THomas. T. Wierman, of Harrisburg, Pa., 


Chief Engineer of the Pennsylvania Canai company, 
died August 2nd, aged 74 years. He was born in 
Adams Co., Penna. His first service as civil engineer 
was on the original construction of the Pennsylvania 
Railroad, and subsequently on the construction of the 
North Branch Canal from Pittston to the New York 
State line. He afterwards constructed, as Chief Engi- 
neer, the Chemung Canal, which connected the water 
improvements of Pennsylvania with the New York 
S:ate canals, After that he builtthe Barclay Railroad, 
ranning from Towanda, Bradford county, to the vast 
bituminous coal flelds in that county. He also made 
the original survey for the Brooklyn water-works. Mr. 
WrerMan took charge of the Pennsylvania Canal ab -ut 
the year 1857, being stationed at Huntingdon. In 1859 
he removed to Harrisburg and continued in charge of 
those extensive improvements as Chief Engineer until 
his death. 
EE 


SOCIETY PROCEEDINGS. 


Liverpool Engineering Society.—On July. 23, the 
members of this Society visited the Park Extension of 
the Mersey Railway, the Wirral Railway Works and 
Bidston Observatory. Arriving at Birkenhead at 
about 2.15 P. M. the party were met by Mr. E. P. Wricox 
the Resident Engineer of the Mersey Railway, who 
conducted them by way of Market street and Beckwith 
street to the site of the New Park Station, pointing out 
on the way the damage sustained by subsidence to the 
buildings along the route of the tunnel. From the 
Park Station the party proceeded to inspect the work 
underground, after which, under the guidance of Mr. 
R. FrREEBERNE, the Wirral Railway Works were ex- 
amined, much interest being taken in the working of 
the Steam Navvy inthe cutting. The members having 
visited the Railway Works then proceeded to the ob- 
servatory at Bidston, when Mr. HaRTNUP gave an.-in- 
teresting description of the various instruments for 
obtaining the daily records of the atmospheric changes 
and also exhibited diagrams showing the wind pres- 
sures,and barometric changes experienced during 
some of the more severe storms that had visited the 
district. 


The American Water-Works Association.—The 
Seventh Annual Meeting was held at Minneapolis, 
Minn., on July 13,14 and 15. On the first day, the 
President, Mr. B. F. Jongs, of Kansas City, made 
the opening address. Papers on “Ground Water as a 
Souree of Supply,” by A.C. Szxen.: “Private Water 
Companies,” by H. F. Dunnam, and “ Recording 
Gauges.” by Cas, A. Hacu*, were read by the Secre- 
tary and discussed; the subject of “Revolution Coun- 
ters” was also discussed. During a gener | and in- 
formal discussion of several matters at the evening 
session, Mr. Jonges said he thought a city should no 
more own water-works than any other manufacturing 
enterprise; Mr. G. H. OHANDLER, of Kalamazoo, Mich. 


was in favor of municipal ownership. On the second 
day a paper on “ Natural Filtration” was read by G. W. 
Pearsons, ot Kansas City. and diseussed at some 
length;in the afternoon the following papers were 
read and discussed: ‘* Legal Relations, Consumers vs. 
Sup: liers,” A. A. GopparD; “Is Water Property?,” A- 
N. Denman; “ Reservoirs Open or Closed,” G. E. Beacu ; 
“ Filtration or Subsidence,” J. D. Coox; “ Fungus or 
Mossy Growth,” 8. McEtroy. On the third day an im- 
portant paper on * Water Rights,” was read by A.N. 
Denman, of Des Moines, Ia.: the following is a sum- 
mary of his principal conclusions: 


“A stream flowing through one’s premises simply 
gives him the right to soerontiee portions of its 
waters and to make use of the stream to an undimin- 
ished volume and undeteriorated quality. It is beyond 
question that percolating waters belong 4s absolutely 
to the owner of the reat estate as the soil itself There 
appears to be no reason why absolute property rights 
cannot be ecquired in water taken from a stream with- 
out perceptible diminution of its volume, as other tres- 
pass upon the rights of riparian owners, Water 
courses are common in the sense that property rights 
do not actually exist in them, an’ they are open for 
each person to acquire property in their waters, so 
long as he does so with due regard to the equal rights 
of others. Water in pipes to supply_a population is 
prsene property and not realty. The courts have 

eld that water is a commodity which can be bought 
and sold. and water rents are therefore decided not to 
be taxes, although the statute makes them a lien upon 
the premises. and enforces their collection as it does 
that of taxes ” 


The questions of the selection of the place fcr the 
next convention and the election of officers were then 
taken up. The Eighth Annual Meeting will be held at 
Cleveland, O., April 17, 1888. The following officers were 
elected: President, J. T. FANNING,Minneapolis, Minn.; 
Vice Presidents, J. M. Drven, Elmira, N. Y.; W. J. Mrz- 
NER, Birmingham, Ala,; J. W. HeNNIon, Minneapolis; 
Jas. P. Donanvue, Davenport, Ia.; H. W. AyERs, Hart- 
ford, Conn.; Finance Committee, A. N. Denman, Des 
Moines, Ia,: B. M. Espy, Wilkesbarre, Pa,; C. N. 
Parppy, Leadville, Col.; Secretary and Treasurer, J. H. 
Decker, Hannibal, Mo. 


The following members were present: H. W. AyRés, 
G. E. Beacu, Wm. Bowen, J. G. Brices, C. 8. Brown, 
PHILIP BUEHNER, JOHN CAULFIELD, GEo. H. CHANDLER, 
J. H. Decxer. A. N. Denman, J. M. Diven, Jas. P. 
Donanvue, B. M. Espy, J.T. Fannrnec. L- H. GARDNER, 
Cc. E. Gray. J. E. Hannan, H. H. Harrison, J. W 
HeEnIon, F. W. Hotty, Cuas, Hoop, B. F. Jones, W. G. 
Koun, I. D. Lyman, J. A, Mruxs, W. J. Minner, Wm. 
Mots, G. W. Pearsons, C. N. Prrppy, W. G. RicHarps, 
ANDREW RINKER, WM. RYLE, B. F. StTEvENs, J. W. Troy, 
M. Wausu, E. 8. Writs and R. D. Wrrt; also associate 
members, BIncHAM & TayLor, R. BeEauMontT, CHAPMAN 
VaLvE Co., J. B. Clow & Sons, H. F. GasKELL, A. W. 
MorGan, NATIONAL METER Co., NATIONAL TUBE WORKS 
Co., NELSON MANUFACTURING Co., NewsRK FILTERING 
Co., UNtion WaTER Meter Co., R. D. Woop & Co., and 
H, R. WoRTHINGTON. 


The following new members were received: Active. 
A. Brrostrom, Minneapolis; W. A. Brxsy, Galena, 
Ill.; C.8, DrumMonD, Winnipeg, Man. ; W.H. GeTcHELL, 
Faribault, Minn.; R. M. Jongs, Wyandotte, Kan.; H. E. 
KEELER, Chicago, Ill.; Cuas. F. Lowern, St.Paul, Minn. ; 
Frank L. Moopy, Minneapolis; H.C. Parrott, Lock- 
port, N. ¥.; R. C. Pearsons, Wyandotte. Kan.; H. 8, 
Van CxiEvE, Pierre, Dak.; Jonn WELLEN, E.xst Saginaw, 
Mich., and W. H. Wriuarp, Eau Claire, Wis. Associate. 
GaLvIn Brass & [Ron Work, Detroit, Mich.; Votxer 
& FevrnousEN MANUFACTURING Co., Buffalo, N. Y.; 
BuILDER’s IRon Founpky, Providence, R.1.; CoLumBus 
Water Works, Columbus, 0. Honorary. Y. Nakasr1, 
Imperial University, Tokio, Japan. 


The American Institute of Mining Engineers are 
having a good time at their annual Convention at Du- 
luth. They convened there on July 25 and the first busi- 
ness was the reading of a paper by the Vice President, 
JoHN BIRKINBINE, on the Resources of Lake Su- 
perior. Other papers were read, and in the afternoon 
the party visited the Dalles of the St. Louis river. In 
the eveniug a business meeting was held and papers 
read, They are to visit Tower, and inspect the ore- 
docks at ‘'wo Harbors and the Minnescta Iron Co.’s 
mines among other things. 


eee 


The Automatic Coupler Committee. 





At a meeting of the Committee on uniform draw 
bars and couplers for freight service, held in New 
York City, Wednesday, July 27, there were present 
Mr. Wm. P. SuHrnn, Chairman, and Messrs. A. G. 
DARWIN, F. M. WILDER, JAS. MEEHAN, REUBEN 
WELLs and T. L. CHAPMAN. Messrs, O. A. HAYNES 
and W. 'l’. SMALL were unavoidably absent. Capt. 
O. E. MICHAELIS, of the Ordnance Dept., U.S. A., 
the expert on physical tests, was present at the re- 
quest of the Committee. 


The various points involved in the Committee's 
programme of tests were freely discussed with the 
following result : 

First, on motion, it was unanimously 


Resolved: That after full consideration of the results 
of the preliminary tests made under the direction of 
the Committee, and in view of the evident superiority 
of a close coupler of the vertical hook type. which wil! 
couple to and with others of the same class and type 
this Committee will admit to further consideration 
only such couplers as are of the type known as the 
Janney type of verticai hook couplers. 

Capt. O. E. MICHAELIs presented and read to the 
Committee his preliminary report regarding a pro- 
gramme of physical tests of couplers. The report 
was on motion unanimously accepted without dis- 
cussion. 

In this report Capt. MICHAELIS assumes, that la- 
boratory physical tests have heretofore had for their 
primary object, the determination of the strength 
ot the knuckles, hooks, tumblers or by whatever 
name the immediate coupling devices may be called 
and that critical examination into other integral 
parts of the coupling devices, such as the heads or 
housings and the bearing pins used as axes of rota- 
tion or locks have been comparatively neglected. 
He believes, however, that a programme of drop 
tests can be devised which will reproduce every cir- 
cumstance and contingency of dynamic strain, de- 
veloped in actual service, and which will give un- 
impeachable results, in less time, at less cost and in 
a more controllable manner than if the same coup- 
lers were tried on moving cars. Then with the 
results of such a contemplated exhaustive test 
before it, together with the expert determination of 
its members, as to the adaptability of the coupler 
for its special work, the Committee could not fail to 
come to a correct decision. 

Capt. MICHAELIS makes the following suggestions 
about a programme of tests, viz.: That the impact 
tests should be divided under two principal heads. 
ist. Ordinary tests reproducing usual conditions 
of service, and 2nd. Extraordinary tests reproduc- 
ing unusual conditions of service. The preliminary 
tests should be service tests and as the shocks inci- 
dent to service are due to guided blows, the collid- 
ing masses moving on rails, there can be no objec- 
tion advanced to the use of a drop moving in verti- 
cal ways. A programme of bumping tests cannot 
fail to eliminate the systems not worthy of serious 
consideration and its execution will incidentally 
and necessarally develop the ability of the respec- 
tive couplers to withstand the pulling strains due to 
the starting or sudden speeding up of trains. It 
might be well to subject the selected couplers to 
static strains on the testing machine, within limits, 
based upon conditions fixed by the Committee as 
composed of railroad experts; for instance, the 
steepest actual grade and the heaviest train going 
over it might be taken as the basis for this series of 

strain tests. 


Fourth. On motion it was unanimously 


Resolved. That the report of Capt. MicHaE.is be re- 
ferred to the Committee on physical tests. which was 
appointed at a previous meeting with authority to 
make such physical tests as they may deem to be neces- 
sary for the full guidance of the Committee in con- 
formity with the suggestions of the report. 

[The sub-committee on physical tests consists of Messrs. WM. P 
SHINN, REUBEN WELLS and F. M. WILDER, with Capt. O. E’ 
MICHAELIS as expert. } 

In order to make provision for the service tests, it 
was on motion unanimously 


Resolved. That the Secretary be intrusted to call 
upon the owners of the couples, which are to be 
further investigated by the Committee, requesting each 
to furnish the Committee with five 2ars of 40,000 lbs. 
capacity or over, equipped with his coupler and de- 
livered atsuch point as maybe arranged for, where 
service tests can be made of such cars in trains, and 
that the owners of such couplers as do not already 
couple with the Janney, be requested to make such 
modifications as will enable them to do so, and use only 
such modified couplers on the cars sent to the com- 
mittee. 


It was also further provided, that the matter of 
the arrangements for service tests should be re- 
ferred to the same sub-Committee as that which had 
charge of the physical tests, viz.: Messrs. WM. P. 
Suryy, F. M. WILDER and REUBEN WELLS. 

After the transaction of some other routine busi- 
ness the Committee adjourned subject to the call of 
the Chairman. 
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TECHNICAL NOTES. 


Two wine-casks are on exhibition at 20 Dey street 
New York City that deserve notice. They are made 
of what were one time the foundation piles under a 
bridge built over the Rhine at Mainz by the Em- 
poror Trajan in A. D. 99-117. They were brought to 
light in 1881 when building the present stone bridge. 
The timber is still sound, and the heads of the casks 
are decorated with carved busts of the Roman Em- 
perors Trajan and Maximus. 





Tue old-time project of uniting the Mediter- 
ranean with the Bay of Biscay by a ship canal, is 
being revived in France. A correspondent of the 
Annales Industrielles points out again the great 
advantages to France from the realization of such a 
scheme, especially in case of war. 


THE St. Clair tunnel at Port Huron, Mich., will 
now be pushed to completion as fast as possible. 
Preparations for work on the Canadian side are 
nearly completed, and Mr. MURPHY, the manager, 
expects to have a full force of men at work in the 
drift. Preparations are also being made to get the 
full force at work on the Port Huron side. Some 
gas is still met with in the drif€ on the Canadian 
side. 





a 
SLEEPING-Cars fora street railway line sounds 
oddly, yet such cars are being constructed by a 
Philadelphia car-building firm for a horse tram- 
way which is to connect a number of outlying 
towns with Buenos Ayres, in South America. Each 
car contains 4 berths which can be folded up in the 
daytime, and is supplied with lavatories. water- 
cooler, ete. The reason that horses are used on this 
really lengthy tramway is that fuel is dear and horses 
are cheap, and the travellers are usually in no great 
hurry. The price of two tons of coal will buy a 
horse and its harness. The rolling stock of this 
tramway also includes freight and refrigerator cars, 
and two derrick cars for handling heavy freight. 








THE Bonifacius Coal Mining Co., of Westphalia, 
have been having much trouble from the acid mine 
water corroding the iron and steel in their under- 
ground machinery. Competitive tests were made 
with iron, steel and delta metal, brass and gun- 
metal not being strong enough. Rolled bars 7}¢in’ 
long and 0.62 sq. in. section, were immersed in this 
mine water 644 months with the following resulting 
losses in weight; wrought-iron lost 46. 3 per cent ; 
steel, 45.45 per cent., and delta metal, only 1.2 per 
cent. 








Electricity is now utilized by the submarine diver 
in the form of a 50-candle incandescent light fixed to 
the top of the helmet with a powerful reflector, and 
ina telephone fixed inside the helmet by which the 
diver can converse with his assistants above water. 





JOHN HAGEN, of San Francisco, has just patented 
a process for protecting piles against the toredo by 
stripping off the bark of each pile for 25 ft. and then 
driving into it rows of 8-penny nails with the heads 
projecting %-in. These nails are then covered with 
a solution of asphaltum put on hot and made pli- 
able by oil. The inventor claims that the pile can 
be driven without breaking this covering and the 
cost is about 50 cts. per lin. ft. for nails and asphal- 
tum coating. 

re 


The Newark, N.J., Intercepting Sewer. 


Messrs. A. FTELEY and WM. E. WoRTHEN, civil 
engineers, having been appointed by theSewer Com_ 
mittee of Newark Councils to thoroughly examine 
and report upon the new intercepting sewer, sub- 
mitted their report on Aug. 2. It is their joint 
opinion that the work has been built in conformity 
with the plans recommended in 1884, excepting only 
a few minor changes by the constructing engineer 
which are ratheran improvement on the original line, 
as were to be expected in the development of a gen- 
eral plan. They found the sewer very free from de- 
posits and the current brisk notwithstanding the 
small amount of flowage. The sewer of deposit was 
working asintended and little foreign matter passed 
to the pumps capable of injuring them. 

In summing up they say the system, as far as car- 
ried out, has been well built, works successfully, 
and when properly connected with the old sewers 
will abate the nuisance created by the present 
meadow discharge. They especially recommend 
that the connections between the old sewers and the 
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new be designed with care in view of future re- 
quirements in street extension, gradients and growth 
of population; and that, as this sewer is the first 
step in a comprehensive system of sewerage, it 
must be maintained with prudence and put under 
intelligent supervision. 


— ee 


PUBLICATIONS RECEIVED. 





The Graphical Statics of Mechanism. A Guide for 
the use of Machinists, Ar hitects and Engineers; and 
also a text-book for Technical Schools. By Gustav 
HERRMANN, Professor in the Royal Polytechnic School 
at Aix-la-Cha pelle. Translated and annotated by A. P. 
Smits, M. E. New York, 1887, D. Van NostRanpD, Pub- 
lisher. 

As indicated by the title this work applies graphical 
statics to the determination of the moments to which 
the parts of a machine are subjected, and, conse- 
quently, the fixing of the ‘imensions of parts. The aim 
of the author has been to show in a simpler form 
than is offered by the analytical method, the relations 
existing between the forces in mechanism. His 
method is simple, involving no use or knowledge of 
the higher mathematics and is handled without 
lengthy, or involved algebraic formula. A few easily 
understood rules form the basis of all application. It 
is a work that auy intelligent mechanic can master 
and profit thereby. 


Institution of Civil Engineers.—Water supply from 
Wells, comprising the following papers: I. “ Chalk 
Springs in the London Basin,” by Jonn W. Grover; 

II. * Borings in the Chalk at Bushey, Herts.” ty Wm 
Fox; Iil. “On a Bore-holein Leicestershire,” by Taos.8. 
Stooxe; IV. “ The Wells and Borings of the Southamp- 
ton Water-Works,” by Wm. Matraews. Including 
the discussions, these papers give a most interesting 
exhibit of the water-bearing strata referred to; but 
they chiefly relate to the geological formation, though 
in paper No. III, and in the discussion, appliances are 
shown and described for boring the wells and the diffi - 
culties are detailed. “Water-Supply in the Cape Colony.” 
by Joun GeEorGE GAMBLE, describes the formation, 
rainfall and percolation, treats of the needs of artifi- 
cial irrigation, and concludes by describing generally 
the public and private works, and the special draw- 
backs and advantages tothe Colony. “Onthe Manu- 
facture of Salt at Middlesbrough,” by Sir Lowrn1an 
Bewu. This salt is obtained by pumping as brine from 
a deptb of about 1,200 ft.; the bore-hole stopping in a 
bed of rock-salt. Two pipes are used, a 10-in. within a 
12-in. tube; fresh water is forced down the annular 
space,and the brine comes up in the centertube. As 
time must be allowed for diss siving the salt, a pump 
is considered as doing gocd work if in raising brine 8 
hours in the 24, it produces enough to give 250 tons of 
salt per week. Atthis place 13 wells give in brine an 
equivalent of nearly 3,000 tons per week. “‘ The Conver- 
sion of Timber by Circular-saws and by Band-saws in 
the Pine-growing Districts of the United States of 
America,” by Lewis Henry Ransome. This is a de- 
seription of the saw- mill methods of the North-West, 
with a detail of the machinery used, and the results 
obtained. 


The Ingersoll Rock Drill Co. have issued Catalogue 
No. 7, deseribing their drilis, air-compressors, ete., in 2 
handsomely printed and ijlustrated quarto volume of 
our 1.0 pages. Aside from the matter pertaining to 
their special machinery the catalogue contains an 
amount of interesting data reiating to late tunnel-driv- 
ing on the South Penna. Railroad, the Vosburg and the 
New Croton Aqueduct tunneis, ete. 
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Rapid Approximate Gauging of Floods.* 





By C. Rrrrer, In Annales des Ponts et Chaussees, 
vol. xii 1886, p. 697. 





The measurement of the velocity of a river in flood 
must always present difficulties, owing to the im- 
petuosity of thecurrents, the quantity of material car- 
ried down, and the rapidity with which the changes 
of level and discharge take place ; but fortunately an 
approximate gauging is all thatis necessary. Hith- 
erto, however, the arrangements for these gaugings 
have not been sufficiently precise to ensure that the 
results of different observers shall be comparable, 
which destroys much of their value; so the author’s 
endeavor has been to obtain a method applicable to 
all streams, and affording fairly comparable results. 
His method is based on the result obtained from 
humerous experiments with current-meters under 
very different conditions, that the average velocity 
along a vertical line in a stream is equal to 0.85. per 
cent. of the velocity measured from 4 to 6in. below 
the surface. 


*Abstract of Papers, Inst. Civil Engineers. 
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Taking 0.90 instead of 0.85 as the ratio of the mean 
velocity to the velocity near the surface, a maximum 
limit of discharge will be obtained, which will differ 
by less than a tenth from the result of a regular 
gauging, if it was possible to apply it. Accepting 
this approximation, the flood discharge of a river of 
known section can be measured by obtaining the velo- 
sities near the surface at different points across the 
river for various heights of the river, and recording 
exactly the successive heights of the river whilst the 
flood lasts. For this purpose the author constructed 
a surface-tachometer and a fluviograph, which are 
described in detail. Floats could not be adopted, as, 
besides being wanting in exactness, they could be 
used only at specially-selected partsof theriver. The 
current-meter also was unsuited for measuring the 
surface-velocities, as all floating debris of a river 
in flood are found at the surface. Accordingly, 
Darcy’s gauge-tube was chosen, with certain modfi- 
cations, and arranged so that it could be used from 
bridges which are often the only places in flood-time 
from which the observations can be safely conducted. 

A horizontal capillary tube, about 4 ft. long and 
rolled into a spiral to save space, is interposed be- 
tween each mouth-piece and the tube of transmis- 
sion to the pressure-gauge. Owing to the tube of 
transmission being always filled with air, and thus 
compressed air substituted for water for transmit- 
ting the pressures, it is possible to increase at pleas- 
ure the distance between the mouth-pieces and the 
pressure-gauge, and therefore to experiment from 
the top of bridges. 


The pressure-gauge consists of a U tube, in which 
as the two columns of fluid have a constant length 
the observer need only read the height of one of the 
columns; and a movable scale, graduated with 
millimetres and velocities, can be set when the 
columns are level, and the velocity read straight off 
when the instrument is immersed in the stream. 
Spirit can be used in the pressure-gatuge in time of 
frost, and mercury could be used for very great vel- 
ocities. The méuth-pieces with their adjuncts, and a 
vane to keep them facing the current, are connected 
to a thin rod round which they can revolve and the 
rod, which is weighted to keep it steady, is suspen- 
ded from a cord whose length is adjusted so that the 
mouth pieces may be 4 to6in. below the surface. 

The instrument thus suspended from a bridge can 
be readily shifted from one point to another; and 
the method of gauging is rapid, and furnishes re- 
sults which are comparable and proportionate to the 
discharges. As the recording of the variations in the 
water-level by means of a float necessitates the con- 
struction of side wells out of the influence of the 
current, a statical plunger was adopted for this 
purpose. It consists of a closed flat vessel with cur- 
ved sides, having a small orifice in the centre of the 
bottom protected by a disk, which provides the only 
communication between the air in the vessel and the 
river. 


The shape of the vessel and the disk protééet the 

orifice from cross currents, and when the plafiger is 
immersed at a suitable point in the river, being fas- 
tened to a wall or a pile or anchored to the bottom 
the changes in water-level produce variations in the 
pressure of the air in the véssel, which are transmit- 
ted through a tube to a U-shaped pressure-gauge con- 
taining mercury, which measures the pressures. 
A glass ball, floating on the mercury in the open 
tube of the pressure-gauge, transmits its movements 
to a pen, which records the motion on ruled paper 
attached to a revolving verticalcylinder. The cylin- 
der employed was 8in. high and could record va- 
riations in level up to 18ft. 
- Greater variations could be recorded on the same 
cylinder by raising the plunger or by having a second 
plunger about 1644 ft. higher up, which could be 
connected when required with the pressure-gauge. 
For small changes of level glycerine might be sub- 
stituted for mercury in the pressure-gauge of which 
the oscillations would be 0.86 those of the water. The 
conclusions to which the author has been led by his 
experiments on streams with the Darcy 
gauge-tube, the current-meter and the thermometer 
are as follows : 

Neither the gauge-tube nor the current-meter 
should be used where the velocity does not exceed 
1 ft.per second, and they cannot be employed in tor, 
rents. In regular streams with a velocity of over 
1 ft. per second, the gauge-tube can be used to depths 

of 5 ft. and current-meters to any depths, provided 
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the blades are not impeded by the detritus brought 
down. The surface tachometer could be used ad- 
vantageously in all streams during floods, when 
rapid observations have to be taken in very turbid 
water. Lastly, the thermometer can give very ex- 
actly the relative discharges of two streams of dif- 
ferent temperatures at their points of junction when 
the conditions are favorable totheir rapid mixing 
I 

Quick Tunneling on the Aqueduct. 





In our issue of last week we noted the fact that 
the best run on the Aqueduct had been made at the 
north heading of Shaft 16 during the week ending 
July 23, 1887. We herewith present a more detailed ac- 
count of the work. The tunnel for a distance of about 
3800 ft. from the shaft passed through seamy rock so 
irregular in character as to discourage any attempt 
at making a record for fast work. But at that point 
the rock became more com- 
pact and uniform.and as the 
south heading of Shaft 15 
was in similar material, it 
seemed reasonable to sup- 
pose that all the bad rock 
had been left behind. The 
total length of heading 
driven was 127 ft.,the actual 
area of the heading being 
104 sq.ft. There were 490cu. 





Cross Section. 
yds. of rock removed and 2050 Ibs. of 60% aqueduct 
dynamite used making an average of 4.2 lbs, of dyna- 
mite percu. yd. of rock removed. There were 953 


cars of muck taken out. During the fourteen 12- 
hour shifts 18 shots 
were fired, the aver- 
age advance per shot 
being 7 ft.,and asthe 


holes averaged 8 ft. 


in depth there was ase 
only a loss of 1 ft. at al 
each blast. One hun- eae 





dred and forty-three 
feet of 2%-in. holes a 
were drilled for each Plan. 
blast by two “Rattler” drills. During the run 
the drills were not once taken down. The air-pres- 
sure at the heading was 60 lbs. and at the compres- 
sors 80 lbs., the loss of one-fourth being due to fric- 





Longitudinal Section. 

tion. On the average each machine was supplied 
with 430 cu. ft. of air per minute. The time from 
commencing to muck out and set up to commencing 
to drill averaged 2 hrs. 15 min.; drilling averaged 
5 hrs. 8 min.; and blasting averaged one hour. The 
force in charge of drilling consisted of 1 foreman, 
1 nipper, 2 machine runners, 2 helpers and 2 jackmen. 
The force employed in removing muck, 1 muck boss, 
2 hammermen, 12 Hungarian laborers, 3 mule 
drivers and 8 mules operating with 12 cars. Delays 
were caused by a broken wire, by the air pipe burst- 
ing and by the air-tank taking fire. On the third 
day of the run the muckers struck, and 3 hours were 
lost; near the end of the run the muckers quit and a 
new gang had to be organized from another head- 
ing. 

The accompanying drawings clearly shows the ar- 
rangement of the 18 drill holes. The eight cut holes 
were directed toward the center line of the tunnel 
so as.to form a wedge shaped opening. These were 
fired first. The inner side holes (three on each 
side) were then fired and then the second side holes 
(two on each side) were fired. The heading in every 
instance was completely thrown out and so broken 
up as to be easily handled by the muckers. In the 
drawing the dotted lines tending upward were 
drilled dry, and those tending downward were 
drilled wet. 

The work was done by DENTON, BREUCHARD & 


Co. who have a contract for some 14,000 ft. of Aque- 
duct under O’BRIEN & CLARK. The principal fea- 
ture of the “Rattler” drill, which is the invention of 
Mr. DENTON, is the valve movement which is re- 
markably simple in construction, has few parts and 
is not liable to derangement. The best record here- 
tofore was 102 ft. 


ce  __ 


The Air of Sewers. 





Professor CARNELLEY, D. Sc., and Mr. HaLpang, of 
University College, Dundee, have been investigating 
the impurities of sewer air, and find that the organic 
acid in the sewers examined was about twice and the 
organic matter three times that of the outside air, 
whereas the number of micro-organisms was less. As 
regards the quantity of these three impurities the air 
of the sewers was better than the air of naturally ven- 
tilated schools, while even mechanically ventilated 
schools were more polluted with organic matter. The 
sewer air contained a much smaller number of micro- 
organisms than the air of any class of house, and the 
earbonic acid was rather greater than in the air of 
houses of four-rooms and upwards, but less than in 
two and one-roomed houses. 

As regards organic matter, however, the sewer air 
was only slightly better than the air of one-roomed 
houses, and much worse than that of other classes of 
houses. The amount of carbonic acid found by the ob- 
servers shows that the sewers observed were better 
ventilated than those investigated by previous observ- 
ers. They attribute the excess of carbonic acid over 
that of the outside air chiefly to oxidation of organic 
matter in the sewage and the air of the sewer. The 
excess of organic matter is probably chiefly gaseous, 
and derived from the sewage itsslf. The micro-organ- 
isms in sewer air come entirely, or nearly so, from out- 
side, and are not derived, or only so in relatively small 
numbers, from the sewer itself. 

This important conclusion is proved by the facts that 
the average number of micro-organisms in sewer air 
was less than in the outside air, namely, as 9 to 16; that 
the number increased with the efficacy of the venti- 
lation; that the average proportion of moulds to bac- 
teria in sewer air was almost exactly the sume as in 
outside air at the same time, whereas one would ex- 
pect the proportion to be very d fferent were the out- 
side air not the source from which they were derived, 
seeing that such a difference has been proved to exist 
in the air of houses and schools, 

Another consideration is that the filthiness of a 
sewer seems to have no influence on the number of 
micro-organisms. Further experiments in the labor- 
atory showed thatthe number of micro-organisms in 
sewer air is diminished nearly a half in passing along 
a moist tube 5 ft. long and 1% in. in diameter, at a rate 
of nearly 1 ft. per second. There was, however, dis- 
tinct evidence of the occasional dissemination of 
micro-organisms from the sewage itself; especially in 
splashing, owing to drains entering the sewers at 
points high up inthe roofs. It is therefore important 
that drains should be arranged to avoid splashing. 
The authors’ conclusions tend to make one mcre 
donbtful of the supposed evidence of the bad effects of 
ordinary sewer air, when not vitiated by splashing.— 
Engineering. 
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The Growth of Boston Passenger Travel, 





BY FRANCIS E, GALLOUPE. 





In an investigation into the extent of the local 
passenger transportation business of large cities, 
certain difficulties are encountered in obtaining 
anything like a complete result, and this is especi- 
ally true of a city so peculiarly situated as Boston. 
The tendency of growth is concentration, so far as 
the business center is concerned, while the residen- 
tial portions of the city are forced farthvr and far- 
ther to the circumference, like the operation of cen- 
trifugal force upon moveable substances on a revolv- 
ing wheel. Taking a building and an acre of 
ground in the heart of a city,as they were a few 
years ago, what have been the changes? Perhaps 
ten times the business has now to be transacted on 
the same acre of ground, and the result has been 
a doubling and doubling again in the height of the 
buildings upon the same area to the present extent 
of eight and ten story buildings, with a proportional 
concentration of passenger travel. Means must, 
therefore, be provided corresponding to the in- 
creased and rapidly growing needs of transpor- 
tation. 

The present City of Boston comprises 25 wards 
which form sections designated by different names, 
and are grouped about old Boston proper, the cen- 
tral business section, of which the City Hall may be 


taken as the central point. These sections are as 
follows: 


Wards. Wards, 
1 13 
2 | East Boston M4 teoutn Boston. 
4 Charlestown 16 
5 } 17 {south End, 
; } North End > 
8 Boston Proper 20 { 
2 { West End a Roxbury. 
ll 23 West Roxbury. 
12 | Back Bay 4 Rorcheater. 
2% Brighton. 


One street, Washington street, is 9 miles long, the 
greatest length within the city limits comprised in 
the above districts, from Breed’s Island to Dedham, 
being 1244 miles. The area is about 27 sq. miles; 
the number of dwelling houses in 1885 was 45,137. 

The suburbs include 11 cities and towns adjacent 
to the city limits and reached by the city street rail- 
way lines, nearly all being located within a five mile 
radius from the City Hall as a center. They are 
Cambridge, Somerville, Chelsea, Everett, Maldon, 
Brookline, Watertown, Arlington, Medford Milton, 
and Quincy. The population and its growth, to- 
gether with the suburbs as named above, has been 


Boston Boston & Suburbs. 
U. 8. Census of 1870 292,499 363,058 
State “ 1875 341,919 481,056 
.8. 1880 362,839 517.331 
State “ 1885 390.393 572,812 


Per cent. growth in last 10 yrs. 14.18 19.07 


From this it appeared that the growth of Boston 
and its suburbs in the last ten years has been 19 per 
cent., or an average increase of 9,176 annually. The 
population to-day of Boston and its immediate su- 
burbs is probably 600,000. 

In considering the passenger travel the figures ob- 
tained depend a good deal upon how it is looked at ; 
whether the lines are drawn strictly at the boundary 
lines of Boston, or whether, with a larger and on the 
whole more correct view (as shown by the statistics 
of the growth of population) Boston and its suburbs 
are considered as a whole. Here again, an area can 
be considered, strictly limited to a circle of perhaps 
five miles radius from the City Hall, or distances 
may be included up to 10 or 15 miles in certain main 
directions of travel. 

The word suburbs has a very indefinite meaning. 
To accurately define the limits and then obtain the 
total passenger traffic and other statistics within 
that fixed area would be next to impossible, so the 
principal horse railway lines accommodating the 
Boston traffic have been taken, omitting lines which 
on the whole have the great bulk of their business 
10 to 15 miles from the city, although these lines 
may enter the city, since it is impracticable to sepa- 
rate the Boston from such other traffic. For ex- 
ample, the Metropolitan horse railway tracks extend 
into Brookline, Milton and Chelsea; the Boston 
Consolidated into Somerville, Malden and Medford ; 
the Cambridge, into Somerville, Watertown and 
Arlington; and the Lynn & Boston extends through 
Chelsea, Revere, Everett, Lynn, Saugus, Peabody, 
Swampscott and Marblehead, the last being 16 miles 
distant. The following table therefore shows the 
statistics of the Boston Consolidated, Cambridge, 
Charles River, Metropolitan and South Boston lines 
only, omitting the Lynn and Boston road, for the 
year ending Sept. 30, 1886, and a comparison of the 
traffic of the same lines ten years before, orin 1876. 


Boston Horse Railroads. 
Ca; Funded fost e Earn Earn 
p. D » ’ 
stock debt. Seaes ot Totl in DP. Inile. 
1876 3,603,100 1,419,442 5,188,421 2,021,317 16,740 
1886 6,400,000 3,257,442 6,923,817 4,440,480 22,003 
Incr’se, 2,796,900 1,838,000 1,735,396 2,419,163 


Tonross.. Met Inv'et Ay. rate 
Ex'pen’s catn'gs. Rarn'as paid Div. pereont. 
1376 1,621,189 75.26 510,128 123,690 288,060 7.80 
1886 3,678,953 82.85 761,527 196,353 370,000 6.67 
Incr’se, 2,157,764 251,399 72,663 81,940 
In this table it may be noticed that while the cost 
of roads have only moderately increased, the earn- 
ings have more than doubled in ten years, and 
amount to far more than double the amount of 
earnings per mile of track of the steam railroads 








- The following show more clearly the growth. 
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Growth of Boston Horse Railroad Travel. 





Length . 
Track In’ecrse In'erse 
miles p. ct. Horses Cars pp. ct. 
1876 120.75 2.698 500 
1886 184,87 53.10 7,872 1,672 212.40 
In’erse, 64.12 5.174 1,062 
Rides , 
Employ- In’erse per inhab’tt In’crse 
ées assg’rs p.ct. annually p. ct. 
1876 1,421 aw 77.0 
1886 3,503 86,246,780 132.55 150.6 95 
In’erse, 2,062 49 159,790 73.6 


*Not including 2,107,335 additional, carried on Lynn & 
Boston railroad, t&£stimated. 

The total value of property and assets is now $11,- 
410,997; number of miles run in 1886, 15,105,161. The 
increase of the Boston horse railway traffic for the 
last ten years has been 132.55 or an average increase 
of 13.26 per cent. annually, and theamount of travel- 
ing of each resident, as showed by the number of 
rides per inhabitant, has nearly doubled in that 
period. In 1882, the number of passengers carried 
was 57,452,421, not including 4,754,210 carried by the 
Lynn & Boston railroad. For the last four years 
the increase of travel has been 28,794,359, equal to 
50.12 per cent. or 5,758,872, equal to 12.53 per cent. 
annually. 

The traffic of the nine steam railroad lines having 
terminal stations in Boston, is shown in the follow- 
ing tables. Within 4 miles radius of the City Hall 
are 101 stations for the accommodation of the 
suburban passenger traffic. 

Number of Trains in and out of Boston. 
Northern Roads, 





Winter. Summer, | 
. . ag = 
» 3 5 5 55 
= 3 a «& eye 
4 s sea yan 
& "88 <e 
Boston & Maine, West. Div... 114 36 116 =) 

- . East. i 98 24 118 495 153 
Boston & Lowell... 147 30 152 32 98 
Fitchburg... - 98 32 100 3s) 093 
Boston, Rev. B. ‘& Lynn. 63 26 65 43 8534 

Totals .......-.+.+- 510 148 551193 107.4 
Southern Roads 
Boston & Albany..-..-----+--- 135 32 135 32 134 
Old Colony, .++..--2-eesseeeeee 106 14 119 20 142% 
New York & New_England... 51 10 51 10 140 
Boston & Providence....-.--- 101 13 101 13° «143 
Total....-.-+-+-+0+++ 394 69 406 75 139.9 
Total for 9 roads.. 904 217 957 268 123.6 


Passengers to and from Boston, year ending Sept. 30, 1886. 
Northern Roads, 





- oa’ a 
>: 5 — ae a 
3 © $ om § 
oe eerie 
= ° 5s = 
Boston & Maine 
and Eastern.... 5,496,045 5,511.934 11,007,979 554,142 — 
Boston & Lowell.. 2,385,116 2,337.886 4,723,002 442497 — 
Fitehburg.....-.-- 1,513,882 1,508,761 3,022,643 500,786 — 
Boston, Rev. B. & 
VON"... .-+-e-e0s 840,092 823,184 1,663,276 232,914 — 
Total ....... 10,235,135 10,181,765 20,416,900 1,730,339 9.26 
*Narrow gauge, 


Southern Roads, 
Boston & Albany. 2,944,147 2,944,546 6,888,693 319,251 — 











Old Colony....---+ 2,501,309 2,526,734 5,030,043 341,774 — 
New York & Ne w 
England........- 1,156,751 1,142,812 2,299,563 251845 — 
Boston & Proy.--- 2,269,165 2,321,323 4,590,488 366,018 — 
Total........ 8,871,372 8,937,415 17,808,787 1,278,888 7.74 


Total for 9 roads. 19,106,507 19,119,180 38,225,687 3,009 227 8.54 

The nine railroads carried in and out of Boston 
38,225,687 pas engers, an increase of 3,009,227, or 8.54 
per cent. over the previous year. The number of 
trains daily was 904 in winter and 957 in summer, 
the average number of passengers to a train 123.6. 
The total daily movement on the steam roads at 300 
working days to the year, is 127,419. 

To summarize, the average annual growth of 


passenger travel is as follows :— 
Increase of population ceseeces 9,176, or 3 per cent. 
rse ry. travel... 6.08 ora, or 12. m 
“ _“ rides per inhab.. 7.35. or os 
“ steam ry. travel. 3,009,227, or 8.5 = 


The following figures show the growth of rail 


traffic for several years past, indicating that the 
growth for the past year is about normal : 





Total traffie of 9 7 
‘o' ie oO ‘ 

rouge: aime Of? sr ssa.so0 ws0nat1 enemas 
jncr'se over provious ¢ ere asenmts ie 
Total from seseeees 15,080,116 i ehess 19:119.180 
Iner’se over previous y’r ---------- 2,328,489 3,009,227 


ROADS IN DETAIL. 
Passengers to and from Boston. 
Northern. 


















pen & Maine............ 4,637,692 5,200,777 } 11,007,979 
Nc nchctnaheessesen ot 4,387,457 4,956,142 , 
Boston ge eee 3,712.560 3,973,041 4,723,002 
Fitthburg «.. «++. -+--+-++++ 2,215,289 2,454,022 3,022,643 
Revere Beach...-. sosececece 1,661,724 1,315,720 1,663,276 
Southern, 
Boston & Albany..-.....--- 5,199,032 5,573,002 5,888,693 
ORE GOR sn ccccase csveces 4,287,881 4,534,337 5,030,043 
N. Y. and New Eng.... .-. 2,057,198 1,943,179 2,299,563 
Boston & Providence...... 3,597,815 4,133,917 4,590,485 
Total to and from Boaton 31,755,648 34,084,137 38,225,687 
S Total passenger traffic of 9 roads, in 1876.. 28 474,056 
in 1886... 60,080,155 
Increase in tem YOArs..-..--...e+ cececeneeeeee 31,456,099 
Inc.ease per Cent..--..-+-.++.. -» 10 years. Per year 
Population ..... ..-. es 19.1 1.76 
CN. 608 socnnesececese 110.8 7.75 
Trips per inhabitant of . 1876 1886 
Bosion and suburbs.........-..-- . 59.2 104.8 


To these figures are to be added the cab and 
Herdic traffic of the city. The absence of records 
makes the following the best estimate that can be 
made of its extent: 


Carriage Service of Boston, 


Number 

about 
SNe, cli i ckiinh ceadexucneeneeuntnedal 658 
COUPEB. «ccc scccccccccccee coccescsccceccs 243 
GRU io occcces. spocncsoce .  ceceevecserecesese 294 
CIO, os cab cccewdcccaccoscsocsseceess 5Y 
I oikba 66 bntd é cedesdcedesceceeceséiekes 3 
Total number in use........-s.seseees eee 1,277 


At an average of 25 passengers per carriage, daily, 
this traffic would equal 9,577,500 passengers per 
year, or in round numbers, about 10,000,000. 

The total passenger travel of Boston and vicinity 
therefore is us follows: 


Horse railwa@ys......--.ssccesseseues 86,246,780 
Steam railways...-..-..00.sceeeeeees 34,225,687 
Carriage service. ......-.-+ ..++++. 10,00",900 





Total passenger travel of Boston 134 472,467 
which is equal to a tutal movement of 448,242 daily. 


—— 


STATISTICS OF NEW WATER-WORKS 
CONSTRUCTION. 


(Specially Communicated.) 


CONTINUED FROM PAGE 83. 

Ashtabula, O.—The works were commenced 
May 2, 1887, and are now in course of construction ; 
the buildings are being erected and pipes are being 
laid. They were designed by S. H. LOCKETT, and E. 
J. SNow was Superintendent of Construction. The 
contract for the entire work was taken by Comegys 
& Lewis, New York; the other contractors were as 
follows: for masonry and foundations, Russell & 
Washburn; for buildings, Russell & Bowker; for 
pumping machinery. H. R. Worthington, New 
York; for pipe and specials, Cincinnati & Newport 
Iron & Pipe Co. Newport, Ky.; for valves and hy- 
drants, Ludlow Valve Manufacturing Co., Troy, 
N. Y.; for stand-pipe, Tippet & Woods, Phillips- 
burg, N. J.; the trenching and pipe laying were done 
by the water company. The stand-pipe is 100 ft. 
high and 20 ft. diameter. The franchise isowned by 
the Ashtabula Water Works Co.; President, HENRY 
FASSETT ; Secretary, J. W. MorGAN; Superinten- 
dent, E. J. SNow. The franchise is for 20 years and 
the rental is $45 per hydrant. The present popula- 
tion is estimated at 6,200. 


East Albany, N. Y.—The works were commenced 
June 1, 1886, and are to be completed this month. 
They were designed by F. S. Peck. 
were Moffett, Hodgkins & Clarke, of Watertown, 
N. Y.; and the masonry, foundations and buildings 
were done by this firm; the other contractors were; 
for pumping machinery, H. R. Worthington, New 
York; for pipe and specials, Wm. Runkle; for 
valves and hydrants, Ludlow Valve Manufacturing 
Co., Troy, N. Y.; for stand-pipe, Riter & Conley, 
Pittsburg, Pa. The stand-pipe is 80 ft. high. The 
franchise is owned by Moffett, Hodgkins & Clarke, 
and the works are operated by the Greenbush Water 
Co.; Superintendent, O. W. WEED. The hydrant 
rental is $50. The present population is estimated 
at 12,000. 

(TO BE CONTINUED.) 


Nors.—The above statistics of new construction are sent in re- 
sponse to special inquiries sent out by us to contractors, superin- 
tendents, engineers and others having todo with new works. We 
have a special blank for this service, and will be pleased to forward 
one or more on application. We invite co-operation in this special 
sabject. 


The contractors - 


CONSTRUCTION NEWS. 


Water. 


Albany, N. Y.—Our note ia last issue regarding the 
engineership of the Albany Water Commissions is 
technically correct, but requires still some further ex- 
planation to make it plain. The trouble is that there 
are two Commissions, the old Board of Water Com- 
missioners, of which Mr. Mars has for years bewn the 
engineer in charge of the pumping works, and a new 
Special Water Commission, of which last Mr. I. M. pe 
Vakona is the civil engineer. This Special Water Com- 
mission was created to conduct the proposed improve- 
ment of the Albany Water Supply, and over its actions 
the old Water Commission has no jurisdiction what- 
ever. Consequently there can be no conflict between 
the mechanical engineer of the one and the civil engi- 
neer who is responsible for the plans of the other and 
new works, 


Montgomery, Ala.—A sewerage system will be con- 


structed by Grorce A. Exuis, of Durham, N. C., 
will commence work in October. 


who 


Carlyle, Ill.—The new water-works, which were com- 
menced in September last, are completed. The water 
is pumped from the Kaskaskia river to a stand-pipe 
115 ft. high. There are about 4 miles of mains and 
65 fire plugs. The works have cost about $50,000, 

Bad Water Supply.—At Syrazuse. N. Y.. there is 
much complaint over the foul smell and taste of the 
water, An analysis is being made for the Board of 
Health.-— At Mount Holly, N. J., the water supply, 
which is taken from Rancocas creek and has had a 
great reputation for purity, has caused several cases of 
typhoid fever. A new supply is contemplated. 


The Peoples Gas Co. has been incorporated at White 
Plains, Westchester county, N. Y., to supply illumina- 
ting gas at $1.50 per 1,000 ft. President, CHas. W. BaL: 
Directors, CHaRes T. Brooxs and Georce OLNEY. 


Columbus, Kan.—Messrs. Long & Doubleday are 
enlarging upon the first plans for the water-works. 
Instead of the 80 ft. tower, they are building a stand- 
pipe 150 ft. high, and are putting in two pumps instead 
of one, and two boilers instead of one. A reservoir is 
also to be built which was not originally contemplated. 


Oberlin, O.—The works are approaching completion. 
The water will be brought from the Vermillion river, 
Sor 6 miles distant, to a well from which it will be 
pumped through the distribution pipes by two Deane 
pumps, with adaily capacity of 1,000,000 galis. each; 
one is a high pressure and the other a compound con- 
densing engine. The boilers were built by the Variety 
Iron Works, Cleveland, O. Dunnam & Patnz, of Cleve- 
land, are the engineers. 


Little River Ditch.—The largest piece of ditch 
work in Indiana is now in progress for the drainage of 
the Big Prairie, an immense tract of swamp land in the 
western part of Allen county, Ind. The ditch, with its 
branches, will be 50 miles long and will cost about 
$100,000. It will be completed this year. The water will 
be drained into the Wabasbhriver. Large steam dredges 
are employed, and there is a considerable amount of 
blasting to be done through limestone, which is of good 
quality and will enable some of the land owners to {pay 
their ditch assessments by selling the stone. 


Wil imantic, Conn.—The sewerage committee has 
reported in favor of tne separate system. The report 
states that a sewerage system, sufficient for 30 years, 
to Include 64,000 ft. of 6 to 24-in. vitrified earthenware 
pipe, 3,000 ft. of brick or stone storm sewers, and all ap- 
purtances, will cost $193,000, It is suggested that only 
the central districts be piped first. City Engineer Sam- 
vEL M. Gray, of Providence, R. I., was the expert em- 
ployed by the committee. 


Old Orcrard, Me.—The new water-works are nearly 
completed. The supply will be brought by gravity 
from the Phillipé spring, about 3% miles distant, 
through 10-in, cast-iron mains. There will be a head 
of about 100 ft, but for security there will be a pumping 
station with a Blake pump. The daily supply will be 
about 500,000 galls. The works will be owned and 
operated by Turner, Clarke & Rawson, of Boston; and 
the city will pay the firm $1,000 per annum for 25 hy- 
drants, with the privilege of purchasing the works in 
10 years, or of having the hydrants free in 20 years 
There will be 64 miles of pipe. M. M. Trp of Boston 
is Chief Engineer, and C. W. Tatcortr, of Woonsocket, 
R. L., is Superintendent of Construction. . 

Irrigation Companies.—The West Branch Ditch & 
Reservoir Co., has been incorporated at Denver, Col... 
by Jonn H. Wiizer, J. D. Roti1Nns and others. 

The Butte & Yuba Orange Belt Irrigating Canal Co. 
has been incorporated at Oroville, Cal., with a capital 
stock of $1,000,000, Tho canal will irrigate in Butte and 
Yuba counties and is now under survey. 


Bay City,Mich.—We have received the reports of the 
Superintendent of Water-Works tor 1984, 1885, 1886, the 
latter being his 15th annual report. A new Gaskill 
engine, with a daily capacity of 5,000,000 galls. has 
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been putin. Some Wyekoff pipe, 6-in. bore, which was 
taken up after being in service since 1874. was found to 
be in such good condition that it was taken to the 
works of the Michigan Pipe Co., tested to 120 pounds 
per sq. in., recoated where the coating had been 
knocked off in handling, new thimbies put in, and the 
pipe relaid on other lines. The meter system has not 
been materially extended.Thesupply is drawn fromSag- 
inaw bay and the quality has been better owing to 
improvements ut the inlet works. The total pumpage 
was 779,761,852 galls., about 57,000,000 galls. less than in 
1885. The pumping plant now consists of one Gaskill, 
horizontal, com pound, condensing, crank and flywheel 
engine of 5,000,000 gulls. daily capa :ity ; one Holly quad- 
ruple engin» of the same type, 3,000,000 gulls. daily ca- 
pa*ity, and one horizontal, high-pressure, piston en- 
gine driving two N»,10 Holly rotary pumps of about 
2,509,000 gulis. daily eapacity. During the year 4,478.75 
ft. of cast-iron and 9,035.5 ft. of Wyckoff pipe were laid; 
36 valves and 20 hydrants set. The distribution system 
now includes 130,446 ft. of mains (22,815.5 ft. of cast-iron 
and 107,600.5 ft. of Wyckoff,) 180 hydrants, 348 valves and 
174 meters. The report gives the cost of the various 
repairs and extensions, and the operating and other 
expenses. The works were built in 1872 and are owned 
by the city. The direct pumping system is employed. 
The p pulation is about 30,000, E. L. Dunsan, is Sup- 
erintendent and Secretary. 


New Water-Works.— Massachusetts. Beverly, Con- 
siderable trouble has been caused by leakage, especially 
in the force main. The Salem water has now been shut 
off and the town is supplied by its own works. An 
appropriation of $5,000 has been made for additional 
mains,—Dansvilie. New water-works are to be es- 
tablished.——Marbiehead. The works were completed 
July 29 and have been tested with satisfactory results. 
The cost was $43,000.—— East Stoughton. There is con- 
siderable discussion over the question of establishing 
a water-supply.— Rhode Island. Drownviile. Work 
is progressing on the new works.— New York. Water- 
ville. Plans and specifications are on file at the office 
of I. D. BratnarD, President of the village. There will 
ve 3% miles of distribution pipe, 2 miles of force main 
and 48 hydrants, Bids will be opened soon.—Geneseo. 
Work is progressing slowly. The works will be com- 
pleted by October.— Maryland. Frederick. An addi- 
tional supply is conte«plated.— Virginia. Wytheville. 
A committee has been appointed to contract for water- 
works.— Kentucky. Louisville. Work has been com- 
menced on the new water-works.—-Georgia. Milledge- 
ville. Water-works are to be built. Address C. B. 
Watxer.—— Florida. Kissimmee. The council is dis- 
eussing the question of establishing water-works.— 
Ohio. Findlay. The city has voted to issue $100,000 in 
bonds for water-works.—IJilinois. Minonk. The city 
has made an appropriation of $10,000 for water-works. 
—— Minnesota. Cannon Falls. Address F, B. Sz1ger for 
information as tothe proposed works.— Austin. Work 
is progressing rapidly.—-Dakota. Rochester. Water 
will be supplied to the business part of the town 
shortly ; the entire system of mains is not yet completed. 
—Canton. The Canton Improvement Co. has applied 
for a franchise for water-works, and offers to furnish 16 
hydran’s at $800 per annum.——Bismarck. Work is 
progressing on the reservoir and the mains are being 
delivered.-—Jowa. Dunlap. Water-works are con- 
templated, the supply to be drawn from an artesian 
well.——Boone. Water works are contemplated.— 
Kansas. Kinsley. Address F. T. Bors, City Clerk, 
with regard to the new works to be built.-—Bax-:er 
Springs. Water-works are to be built by the Invest- 
ment Co.—Emporia. The city is expending $172,000 
on the new works. The supply will be pumped from 
the Neosho river to a reservoir.——Colorado. Lamar. 
The new works will be completed by October.—Tezas, 
Navasota. The city water-works will be completed by 
W. J. Williams, of Dallas.— Waco. Bonds for $150,000 
are to be issued for the new works. 


Proposals Open. 


Boilers.—Three boilers of 200 H. P., with all fittings, 
foundations, etc. Lours Lesacg, Superintendent of 
Water-Works, Montreal, Canada. August 9. 


Water Tower.—Pilans and specifications at the office 
of the City Architect. H. T. Rockwe.i1, Chairman, 
Water Board, Boston, Mass. August 9. 


Stone Cutting.—Cutting second-hand railroad granite 
paving blocks into street paving blocks. Epwarp W. 
Hincxs, Chairman, Committee on Roads and Bridges, 
Cambridge, Mass. August 10. 


Car Works.—Pians and specifications on file. Bur- 
gon Stock Car Co. Citizens’ Bank, Wichita, Kan. 
August lv. 


Bridge.—On Agassiz road, at the Black_Bay igprove- 
ment. Plans and specifications at the office of the City 
Engineer. THe Park COMMISSIONERS, 87 Milk street, 
Boston, Mass. August 12. 


Paving.—Lovts WaGner, Director, Department of 


Public Works, (Bureau of Highways), Philadelphia, Pa. 
August 12. 


Riprap —About 750 cu. yds. Capt. J. C. MaLuery, 
U. 8S. Lighthouse Engineer (th District), Baltimore, 
Md. August 13. 

Paving and Fire Bricks.—J. M. Reno, City Engineer, 
Youngstown, O. August 13. 

Railroad Station—Brick passenger station at Strath- 
roy. Plans and specifications at the office of the Engi- 
neer at Hamilton, Ont., JosepH Hickson, General 
Manager, Grand Trunk Ry., Montreal, Canada, 
August 13. 

Paving and Curbing.—Stone block pavement, 5-in. 
Berea curb. BR. R. Massie, City Engineer, Columbus, 
O. August 15, 

Building.—Separate bids for stone, brick, iron, and 
carpenter's work; slating, plumbing, glazing. steam 
henting, ete. Plans at the office of C. R. Perctvat, 
American Block, Buffalo, N. Y. Lumper ExcHANGE 
BurtLpine Co., Lumber Exchange Bank, Tonawanda, 
N. ¥Y. August 15, 

Pipe and Specials.—Cast-iron coated water-pipe, 
3 and 4-in., 30 tons; 50 tons of cast-iron coated special 
eastings. Henry Fuap, President, Board of Public Im- 
provements, St. Louis, Mo. August 15. 

Bridge. - Steel swing bridge worked by steam ;length 
on center truss, 220 ft.; width over all, 57 ft. Also sub- 
structure. Plans and specifications at the offlee of 
C. T. Yerkes, or the Commissioner of Public Works. 
Cuas, T. YERKRs, President, North Chicago Street Rail- 
roai Co,, 444 North Clark street, Chicago, Ii]. August 15. 


Crib Superstructure.—At the keeper’s dwelling at 
the Milwaukee pier-head light station, Wisconsin. 
Major S. M. MansFrreip, U. 8. Lighthouse Engineer 
(9th District), Detroit, Mich. August 15. 

Pumping Engines.—Compound, condensing engines 
with a daily capacity of 5,000,000 galls., including all 
foundations,connections, ete. Plans and spscifications 
at the office of the Water Commissioners, Wma. H. 
Avery, Engineer and Superintendent of the Water- 
Works, Port Huron, Mich. Augusé 15. 

Prison —New cell wing for State prison. Architects, 
Scott & Co., Wayne County Savings Bank Building, 
Detroit. D. D. SpauLprna, Secretary, Board of Inspec- 
tors of Michigan State Prison, Jackson, Mich. Aug. 16. 


Water-Works.—At Waterville, N. Y. Plans and 
specifications on file. I. D. Bratnarp, Waterville, 
N.Y. August 20. 

Paving.—About 8,000 sq.yds.of granite, grauwacke or 
asphalt blocks, or sheet asphalt. Also 3,500 lin. ft. of 
granite or bluestone curb. F. E. ReBarer, City Clerk, 
Savannah, Ga. August 24. 

Levee.— From Arkansas City, Ark., to Amos Bayou, 
Ark.: about 260,000 cu. yds. Bids for the entire work. 
The amount to be expended will be about $56,000, less 
engineering and other expenses. Capt. Wm. J. 
Kossett, U. 8. Engineer Office, Memphis, Tenn. 
August 25, 7 

Armory.—Separate proposals for masonry, iron 
work, carpenter work, plumbing and drains, and steam 
heating and gasfitting; for armory on Fourth avenue 
from 94th to 95th streets. THe ARMory Boarp, Staats 
Zeitung Building, New York City. August 25. 

Water Supply and Steam Heating.—For hospital. 
Plans and specifications at the office of WitteTr & 
laSHLEY, architects, 107 Dearborn street, Chicago. F. E 
Jones, Secretary, Board of Trustees, North Dakota 
Hospital for the Insane, Jamestown, Dak. August 27. 

Traveling Cranes and Iron Work.—Iron supports 
for 3 traveling cranes, frame for iron building, and 3 
overhead traveling cranes, complete, for the ordnance 
gun shops, Navy Yard, Washington. Hon. Wi111am C, 
Watney, Secretary of the Navy, Navy Department, 
Washington, l’.C. September 15. 


Contracting. 


Reservoir.—At Atalla, Ala.,a reservoir is to be built, 
Address L. P. Brown. 


Wate Stations.—Geo. Gates, of Webster, Kan., has 
the contract for building the water stations on the 
Kaneas City extension of the Chicago, Milwaukee & St. 
Paul B.R. 


Iron Pier.—An iron promenade pier will be built at 
Ontario Beach, N. Y., by the Rome, Watertown & 
Ogdensburg R. BR. Co. at a cost of about $60,000. 


The New Croton Aqueduct Commissioners, on 
Aug. 3, awarded contracts for building Shafts 20 and 22 
to Cauldweil, Wileox & Co.; the gate-house and blow- 
off at Ardeley, to O’Brien & Clark for$4,900, 


The Gray Bros. Artificial Stone Paving Co. has 
been<ineorporated atSan Francisco, Cal. by G. F. GRay- 
H. N. Gray, J. J. Haney and others. Capital stock. 
$100,000, 


Trenching and Pipe Laying.—At Bismarck, Dak. 
the contract has been awarded to M. Mooney, of Grand 
Forks, Dak. 

At Hudson. Wis., the contract has been let to Johnson 
& Son, of Stillwater, Minn. 


Grading.—The contract for grading for the Forest 
Park Improvement Co., St. Louis, Mo., has been 


awarded by J. Prrzman, Chief Engineer, to Randall & © 


Co., of Carlyle, Ill., at 15% cts. per cu. yd.. measured jn 
the cut, 

Dressed Granite.—The following proposals for about 
140,000 cu. ft. of dressed granite for the new Suffolk 
county court house, were received August 2 by the 
Court House Commissioners, Boston, Mass.: Davis 
Tillson, $305,500; Cape Ann Granite Co., $313,195: Mount 
Waldo Granite Co., $317,500; Hallowell Granite Co. 
$325,642; Sweatt & Davis, $335,000; Granite Railway Co, 
$347,700. 

Proposals for Sewer.—At Albany, N. Y..the Beaver 
Creek sewer has been ordered advertised for proposals, 
It will be over 4,000 ft. long, varying from 8 to 9 ft. in 
diameter, circular, and will be one of the largest sewers 
ever built in the city. he city will bear 50 per cent. of 
the cost, a bonded debt having been authorized by the 
last Legislature. Specifications can be obtained fro. 
Taos. Lanawan, Clerk of the Board of Contract and 
Apportionment: Horace ANDR«éws is City Engineer. 

Michigan Central R. R —Contracts have been let for 
new szations at Battle Creek, and Grass Lake, and other 
stations are t» be built at Essex Center and Petrolia, 
Canada. Masonry is being laid for the new double 
track drawbridge with two 60 ft. clear openings fat 
Rouge river. The 60 ft. three center arch culvert at 
Otro creek near Cornell, Canada. has the masonry up 
to the spring. Contracts have been let for a 100,000 
bushei elevator at Bay City and for a grain transfer 
house at Kensington for transferring 200 cars per day 
of 10 hours. New boilers and engines have been put in 
elevator A at Detroit at an expense of $20,000. and the 
grain houses at Burlington and Grass Lake have been 
completed. The terminal buildings and tracks at Lon- 
don, Ont., will be ready for use by September. Work is 
in progress on the docks at Mackinaw, putting them in 
readiness for the new car transfer steamer now being 
built by the Detroit Dry Dock Co., with the special ob- 
ject of being able to cross the straits of Mackinac with 
out regard to the thickness of the ice. This new 
steamer will have a powerful screw at eachend. The 
double track between Porter and Kensington was pui 
in use Angust1. Five miles of seccnd track in Canada, 
from Pelton to Maidstone Cross are to be ready for use 
this Fall. The 2u mile extension of the Pinconning di- 
visisn from Mt. Forest to Gladwin has the grading 
well along and will be finished this Fall. The new 
branch from Hammond to South Chicago,ineluding the 
drawbridge with two 50 ft. draws over the Calumet 
river, is under construction. 

Tennessee Midland Ry. -The following contracts 
for the construction of the line between Memphis, 
Tepn.. and the Tennessee river, 135 miles, have been 
awarded by R. H. Ti mpue, Chief Engineer, Memphis: 
Grading; Sections 1 to 20 inclusive, Robt. Jonnson, 
Memphis, Tenn.; 21 to 25, and 96 to 100, Cook & Gaines. 
Princeton, Ky.; 26 to 31, and 101 to 105, McGowan & 
Brown, Holly Springs, Miss.; 32 to 40, W. Fe:guson 
& Co., Danville, Tenn. ; 41 to 48, and 121 to 126, H. C. Tate 
& Co., Memphis; 49 to 74. 106 to 120, and 127 to 135, J. 8. 
McTighe & Co., Memphis; 75 to 79, and 90 to 95, Finley & 
Clayton, ''upelo, Miss. ; 8u to 89, John L. wisdom & Uo. 
Jackson, Tenn. Trestling and Piling; From Memphis 
to Wolf River bottom, Cook & Gaines, Princeton, Ky.; 
Wolf River bottom to Big Hatchie bottom, T. L. & v. J. 
Houser, Gadsden, Ala.: Big Hatchie bottom to Jackson, 
Tenn., R. DeT. Lawrence, Aberdeen, Miss. Cross Ties; 
Memphis to Somerville, Tenn., D. H. Pitts & Co., 
Scottsville, Va.: Somerville to county line of Madison 
and Henderson counties, Brittain, Pierce & Co., Jack- 
son, Tenn.; Headerson county line to Tennessee river, 
D, H. Pitts & Co., Scottsville, Va. 

Railroad Contracts.—Clinch Valley R. R. — George 
T. Mills, Tazewell, Ya., has the contract for 30 miles. 

Georgia. Carolina & Northern R. R.—Wright Bros., of 
Chester, 8. C., have commenced work on their contract. 

Mobile & Birmingham R. R.—G. T. Copening, | of Bir- 
mingham, Ala., has been awarded a contract’ for 60 
miles. 

St. Louis, Arkansas & Texas Rk. R.—Doniey & Thomas 
have the contract for 15 miles of the branch to Shreve- 
port, La. 

St. Paul & Duluth R. R.—Langdon & Co., of Minneap- 
olis, Minn., have the contract to reduce the grade be- 
tween White Bear and the Northern Pacific junction, 
120 miles, to a maximum of 15 ft. to the mile. 

Tltinois Central Kk. R.—On the line from Cherokee to 
Onawa, Ia., 59 miles, contracts have been awarded as 
follows: grading from Cherokee to Correctionville, 23 
miles, Harrington Bros., Dubuque. Ia.; from Correc- 
tionville to Onawa, Mitchell Vincent. Bridging, W.C. 
McNamara, Sioux City, Ia. The lino is to be completed 
by January 1. Contracts on the line from Cherokve to 
Sioux Falls will be let soon. 

South Pennsylvania R. R.—It is reported that Acker- 
man & Evans, contractors for the tunnels near Ship- 
penburg, Pa., have sent men and teams to the tunnels 
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Laying Submarine Pipe,—At St. Paul, Minn., the 
contract fer laying the water mains across the river 
has been awarded to McRitchie & Nichol, of Chicago, 
for $12,000, A trench will be dredged in the river bed 
and a 16*in. cast-iron main laid. 


Shinnecock & Peconic Bay Canal.—The following 
proposals for the completion of this Long Island canal 
have been received by Jas. SHANAHAN, Superintendent 
of Public Works, Albany, N. Y.: Ross & Sanford, Jersey 
City. N. J., $18,835.90; 8. V. RB. Hendricks, Richville. 
N. Y., $20,458; Frank Pidgeon Dredging Co., New York, 
$35,737.85. The contract was awarded to Ross & Sanford. 

Bridge Contracts.—Lawrence, Mass.—The contract 
for the Union street bridge over the Merrimac river 
has been awarded to the Boston Bridge Co., for $39,790, 
It will be an iron bridge of 7 spans and is to be com- 
pleted by next February. 

Lancaster, Pa.—The following proposals for a bridge 
over Hammer creek have been received by the County 
Commissioners: Wood; John G. Bowman, $1,674; E. 
MeMellen. $1,697; Jacob Kauffman, $1,770. Jron; Mt. 
Vernon Bridge Co., Mt. Vernon, O., $12.60 per lin. ft.; 
Champion Iron Bridge Co., Wilmington, O., $13.40, $12.- 
50 and $13; Pittsburg Iron Bridge Co.. $12; Tippet & 
Wood, Phillipsburg, N. J., $12; Dean & Westbrook, New 
York, $13.50, $12.50. It has been decided to builda 
wooden bridge but the contract has not been awarded. 

Springfield, 0.—The following proposals have been 
received for the Beaver creek bridge, 97 ft. clear span, 
100 ft. long: Coiumbia Bridge Co., Dayton, O., $22, $20, 
$18 per lin. ft.; Smith Bridge Co., Toledo, O., $17.88, $16.- 
76, steel $2.15 extra: Mt. Vernon Bridge Co., Mt. Vernon, 
O., $18.15; Champion Bridge Co., Wilmington. O., $18.50; 
Milwaukee Bridge & Iron Works, Milwaukee, Wis., 
318,50; King Iron Bridge & Manufacturing Co., Cleve- 
land, O., $18.50; Columbus Bridge Co., Columbus. O., 
$18.30; Pittsburg Bridge Cu., Pittsburg, Pa., $18.25; P. E. 
Lane, Chicago, $18.40; Wrought Iron Bridge Co., Can- 
ton, O., $18.48: Lomas Forge & Bridge Co., Cincinnati, 
O., $18.75; Penn Bridge Co., Beaver Falls, Pa., $18.95; 
Motherwell Iron & Steel Co., Logan, O., $19; Massillon 
Bridge Co., Massillon, O., $19.45. 

Alvarado, Cal.—The following proposals have been 
received by the Board of Supervisors at Oakland, for 
the construction of the bridge across the Alameda 
ereek: San Francisco Bridge Co,, $7,200; American 
Bridge Co., $6,895, $6,810. $4,240, $4,200; B. McMahon. $5,960; 
Pacific Bridge Co., $6,970; King Iron Bridge & Manu- 
facturing Co., $5,965; California Bridge Co., $7,440, 
$6,370, $5,740, $4,945, $3,894, 2,947, $2,370. Each company sub- 
mitted its own plans and specifications, The contract 
was awarded to the California Bridge Co. at $7,440. 


Bridge Substructure.—Bolling & Gaw, New York 
bave contracts forthe substructures of the two draw- 
bridges across the Christiana river for the new cut-off 
of the Pennsylvania R R. at Wilmington, Del. They 
have also the contract for the substructure of the 
Arthur Kill bridge for the Baltimore & Ohio R. R. 


Water-Works Contracts—Charles City. Ia.—The 
following proposals have been received: Pond Engi- 
neering Co., St. Louis, Mo., pumps, water-wheels and 
filter, $6,249; American Water and Gas Co., total with- 
out buildings, $17,300; Eclipse Wind Engine Co., Beloit, 
Wis., total without buildings, $14.999: Gordon & Max- 
well, pumps, $2,£00; Dean Steam Pump Works, pumps, 
$2,800. Shi-kle, Harrison & Howard, pipe, $42.50 and 
$4450; Knowles Steam Pomp Co., pumps, $2,850; Na- 
tional Water-Works., kalamein pipe. $6,138; Smedley 
Steam Pump Co., kalamein pipe, $11,000: Galvin Brass 
& Iron Co., hydrants and valves, $872; Crane Bros., hy- 
drants and valves, $785; W. J. Cooper, Lincoln, Neb., 
hydrants and valves, $820.74. The contract was awarded 
to the Eclipse Wind Engine Co.., Beloit, Wis., for $14,990, 
the city furnishing the buildings, flume and founda- 
tions, A. A. RicnHarpson, of Lincoln, Neb., is the Engi- 
neer. ; 

Louisiana, Mo.—The contract has been awarded to 
the American Water Works & Guarantee Co., McKees- 
port, Pa. The city will pay $2,750 per annum for 55 
hydrants. The reservoir system will be adopted and 
the works are to be completed this year. 

St. Cloud. Minn.—The bidders for the water-works 
were C. E. Gray, Fergus Falls, Minn.; Sykes & Phelps, 
Minneapolis, Minn.; B. P. Upton, of New Hampshire. 
The contract will probably be awarded to C. E. Gray: 
who proposes to lay 3 miles of mains this fall and com- 
mence work on the dam at once. 

Washburn, Wis.—The contract has been awarded to 
John Dickenson, of Chicago. There will be 3 miles of 
mains, 

Catonsville, Md.—Contracts have been awarded as fol- 
lews by the Catonsville Water Co.: iron stand-pipe, 
2% ft. diameter, 50 ft. high, Basshor & Oo., Baltimore, 
$6,000; four miles of iron pipe, McNeal Pipe & Foundry 
Co., Burlington, N, J.; pumping machinery, H. R. 
Worthington, New York; pump and boiler houses, Wm. 
Gerwig, Catonsville. 


Dredging.—The following proposals for dredging in 
the Hudson river were opened July % by James 
SHanawan, Superintendent of Public Works. Albany, 


N.Y.: At Overslaugh Dyke, 10,000 cu. yds.; Charles 
Brown, Mohawk, 13% cts. per cu. yd.; P. W. Myers 
Albany. 14% cts.; E. M. Payn. Albany, 16 cts.; J. M. 
Seward, Albany. 24% cts.—At Cuyler’s Bar, 14,000 
cu. yds.; Chas. Brown, 19% cts.; J. M. Seward, 24 cts.; 
E. M. Payn, 42 cts.——At New Baltimore, 8,000 cu. yds.;: 
Chas. Brown, 12% cts.; J. M, Seward, 154s cts.; E. M. 
Payn, 18 cts.; P. W. Myers, 18% cts. 

The following proposals for dredging in the Calumet 
river, between the Forks and Hammond, Ind., were 
opened July 29 by Major Taos H. Hanpsury, U. 8. 
Engineer Office, Chicago, [1l.: Samuel O. Dixon, Ra- 
cine, Wis., 11 cts, per cu. yd.: Dodge & Petrie, Chicago, 
23% cts.: Robert Finch, Grand Haven, Mich., 25 e:s.; 
Green’s Dredging Co., Chicago, IIll., 35 cts. 


Brick Paving.—The contract for fire clay paving at 
Youngstown, O., has been awarded by J. M. RENo, City 
Engineer, to Finch & Henderson; excavation, 40 cts. 
per cu. yd.; land til, 33 cts. per lin. ft. ; resetting curb, 
7% ets. per lin. ft,; furnishing and resetting curb, 
28 cts. per lin. ft.; furnishing and setting corner stones, 
$1.50 each : concrete base, 30 cts, per sq. yd.: furnishing 
and paving with brick. complete, $1.43; total, $26,411.65. 
The other bids were: Davis & Gore, $30,905.10; McEl- 
haney & Walker, $31,219.70. 


Street Work.—New York City. The following con- 
tracts were awarded July 28: Regulating, grading, 
eurbing, flagging and Belgian trap block paving on 
Gansevoort and 13th streets: John B. Devlin, curb- 
stone, 69 cts. per lin. ft.; old curb relaid, 7 cts. per 
lin. ft.; new flagging and relaying old flagging, 25 and 
4cts. per sq. ft.; paving, $3.90 per sq. yd.; bridge stone, 
63 cts. per sq. ft. ; total, $8,049.28. —— Regulating, grading. 
curbing and flagging on Hamilton place; J. J. Rogers, 
earth and rock excavation, 35 cts. and $1.75 per cu. yd.; 
curbing, 60 cts. per lin. ft.; flagging, 28 cts. per sq. ft. ; 
total, $16,737.95. Taking up and relaying pavement on 
Pine, 24th and 49th streets, Avenue A and 3rd avenue; 
James Quinn, pavement, 39% cts. per sq. yd.; bridge 
stone, 65 cts. per sq. ft.; total, $4,049.65. ——-Similar work 
on Lexington avenue and 62nd street: James Quinn, 
39 cts.. 65 cts.. $4,782.05.——Similar work on 46th, 56th, 
60th, 78th, and 83rd streets; James Quinn, pavement, 
38 cts., $5,098.84. Regulating and trap block paving on 
Gay and Pitts streets, Wm. A. Cummings, pavement, 
$2.59, $3,990.83.—— Regulating and granite block paving 
on Wooster street: P. H. Fitzgerald, pavement. $2 63 
per sq. yd.: bridge stcne, 80 cts. per sq. ft. ; $5,255.40.— 
Similar work on 10th street: Wm. Kelly, $2.53, 50 cts., 
$18,276.50,—Similar work on Washington street, Mat- 
thew Baird, $2.55, 50 cts.. $18,951.——Similar work on 16th 
street; L. W. Johnson, pavement, $2 49, $26,941.80. ; 

Brooklyn, N. Y.—Proposals for Belgian block paving 
and blue stone curbing, opened July 28 by the Commis- 
sioner of City Works, ranged from $6.05 to $15.74 per 
lin. ft. For granite block paving and blue stone curb- 
ing, from $12.85 to $16.86. For grading and cobblestone 
paving (July 25), from $2.94 to $4.66, 

Albany, N. Y.—The following proposals have 
been received for work on Hudson avenue: Jacob 
Holler, excavating, 14 cts. per cu. yd.; filling, 11 ets. per 
eu, yd. Thomas Reilly, 28 cts., 5cts.—-The following 
proposals were received Aug. 1., by the Board of Con- 
tract & Apportionment, for 1,984 ft. of flagging siuewalk, 
flagging 4 ft. wide and 2 ins. thick. Thomas Reilly, 
70 cts. per lin. ft-; Anthony N. Grady, $1. 

Baltimore, Md.—The following proposals for grading, 
curbing and paving have been received by A. E. -myr«, 
City Commissioner: W.-B. Weaver & Co., grading, 1534 
cts. per cu. yd.; curbing, 37 cts. per lin. it.: paving, 
5 cts. per sq. ft. J. P. McGovern, 25 cts., 45 cts., 6 cts. 
P. Riddington, 30 cts., 45 cts., 7 cts. The contract was 
awarded to W. R. Weaver & Co., the lowest bidders. 
The work will amount to about $15,408.43. 

Indianapolis, Ind.—The following prop..sals have been 
received for Medina stone pavement on Washington 
street: C.eveland Paving Co., $20.65 per lin. ft. on each 
side; curbing, 73 cts. Richter & Twinam, $22.50, 86 cts. ; 
Fulmer, Seibert & Co., $18, 75 cts. 

Omala, Neb.—The contract for sidewalk construc- 
tion and repair for the year ending July 1, 1888, has 
been awarded to J. P. Smith :20, 16, 12, 8, 6 and 4 ft. walks 
at $1.10, 92 cts., 65, 4744, 3434 and 23% cts. per lin. ft.; for 
repairs, lumber, $17 per 1,000 ft. B, M.; nails, 4 cts. per 
pound; labor, $2 per day.——Proposais for curbing 
were as follows: Stout, Gallagher & Ley, 4-in. Lyons 
(Col.) sandstone, 70 ets. per lin. ft.; Omaha Paving Co., 
5-in. Berea sandstone, 15 and 78% cts. per lin. ft.; 
Whalen & Brennan, Be. ea sandstone, 74 cts. and Fort 
Collins (Col.) sandstone, 85 cts. per lin. ft. 


Sewers.— Duluth, Minn.—The contract for the Third 
street sewer has been awarded to John 8. Wolfe & Co., 
for $10,340; the only other bid was from Roderic Me- 
Kenzie, $10,745.30. The contract prices were as follows: 
earth and rock excavation, % cts. and $5.50 per cu. yd.; 
18, 15, 12, 10, 9 and 8-in. pipe, $1.25, 86 cts., 60 cts., 50 cts., 
35 cts. and 30 cts. per lin. ft.; inlets, $3; lampholes, $10; 
flush tank, $85; manholes, $75. 

Cambridge, Mass.—Only two bids were received for 
the sewer work recently: they were from A. W. Bryne, 


of South Boston, and Chas. Linehan, of Cambridge. 
The prices wer: as follows: wooden outlet, $4, $6.46 per 
ft.; brick sewer, $6.59, $9.90 per f{t.: 12-in. sewer pipe, 
90 cts., $2.37 per ft.; manholes, $60, $85 each ; 12-in. slants. 
7 cte., 92 cts..each; 10-in. slants, 55 cts., 75 cts. ; 8-in. 
slants, 38 cts., 50 cts.: 6-in. slants, 29 cts., 30 cts.; rubble 
masonry (pine plank bottom), $4, $2.60 per cu. yd.; rock 
excavation, $3.50, $2.50 per cu. yd.; grave) foundations, 
50 cts., 50 cts. per cu. yd.; extra cement, $1.50? American 
and $3 Portland, $2.50 per barrel; sheeting and timber 
left in, $14. $11 per M.; cradle bottom, 50 ets., per ft, 
no bid. The contract was awarded to A. W. Bryne. 

Indianapolis, Ind.—The bidd-+rs for the Ray street 
sewer were Roney & Dunning, Fulmer & Seibert and 
A. Bruner. The latter was the lowest bidder, as fol- 
lows: 1,700 ft. of sewer at $7.25, $12,325: 4 catch basins at 
$65, $260; 5 manholes at $40, $200; extras. $215; total 
$13,000, 

Mankato, Minn.—The contract for sewers has been 
awarded to Williams & Hanlon, of Sioux City, Ia: 
54x 36-in. brick sewer, $4.20 per [t.: 18-in. pipe, $1.20; 
15-in., $1.15: 12-in., $1; 10-in.. 95 cts.; 8-in. basin connec- 
tions, 50 cts.; 8-in. house connections. 60 cts.: catch 
basins, $40 each ; manholes. $45 each. For cement pipe 
or vitrified pipe, as follows: 18-in., $1.57; 15-in., $1.18: 
12-in., $1.10; 8 in. basin connections, 50 ct®.; house con- 
nections, 61 cts.: 6-in. house connections, 56 cts. The 
aggregate of the bid is about $12.500, The other bidders 
were W. B. Craig & Wm. Jones, Mankato; Sikes & Co., 
Minneapolis: Patrick Dougherty, St. Paul: James 
Cavernaugh, St. Paul, and Ring & Tobin, Minneapolis. 
E. Liuty is City Engineer, and Loweta & Curtis, St. 
Paul, are Consulting Engineers. 

Little Rock, Ark.—The following proposals have been 
received for 1,400 ft. of 6-in. circular brick sewer: Patriek 
Powers, $11,000: G. P. C. Rennbouzh, $10,010 and $1 per 
eu. yd. extra for rock; E. A. Weigel & Co.. $7.950 and 
50 eta, per cu. yd. extra for rock. The contract was 
awarded to E. A. Weigel & Co. 

Omaha, Neb.—The contract for the north branch of 
the North Omahasewer has been awarded to Thompson 
& Delaney for $40,000. 

Rochester, N. Y.—The following contracts have been 
awarded: Wm. Dyer, Grand avenue pine sewer, $6,443; 
William Fuller, Bay street stone sewer, $13,079; Wm. 
Howe, Hawley and Seward streets pipe sewer, $2,116.25 

Boston, Mass.—The following contracts have been 
awarded by SetH PeRxrins, Superintendent of Sewers: 
Everett street; 26 by 39-in., 30 by 45-in. and 28 by 42-in 
brick sewer, connections, trenecning, etec., Collins & 
Fam, $10.199.05. Braintree street, 625 ft. of 15-in. and 
716 ft. of 12-in. pipe sewer.7 manholes. Chas. F. Latimer, 
$1,018.624. Lincoln street, 18, 15 and 12-in. pipe sewer, 
6 manhvles, Chas. F. Latimer, $1,011.75. Jamaica street. 
12 and 10-in. pipe sewer, 11 manholes, Collins & Ham, 
$2,060.60. Minot street, 20 by 30-in. brick sewer, 18, 15 
and 12-in. pipe sewer. etc., John Morley, $2 492.50. 
Howard & Wayland atreets, 22 by 33-in. and 20 by 30 in. 
brick sewers, 15 and 12-in. pipe, ete., John Morley, 
$1,106.33. Allthe proposals for the Brooks street sewer 
were rejected. 

Clifton, 0.—The following proposals were received 
July 29 by A. 8. Hossy, C.E., Cincinnati, O.: J. M. Peter, 
$36,241.50: Thomas J. Peter, $39,905.80: Charles M. Steele, 
$40,961: Barton & Joute, $41 663.40. For cast-iron man- 
hole covers ; Francis Fritsch. 2's cts. per pound; Eureka 
Foundry, 2% cts.; L. Jones & Sons, 2% cts.: Kreiger, 
Burkhardt & Co.,2% cts.; Heppinghoff & Lane, $2.25 
per 100 pounds; Victor Krecht, $2.65. All the bidders 
were Cincinnati firme. 

Suracuse, N. Y.—Co: tracts have been awarded to 
Matthew Dillon at the following prices: 24 in. brick 
sewer, $4 per lin. ft.; 18-in. tile sewer, $1.24 per lin. ft.: 
10-in. tile laid. 50 cts. per lin. ft.; manholes complete, 
including cast-iron cover, $18 and $25 each: brick 
eatch basins, complets, $17 and $20 each: paving taken 

up and relaid, 5 cts. per sq. ft. 


RAILROADS. 


Boston Horse Railways.—Exclusive of the Boston 
Consolidated Co., about two-thirds of the stock of the 
other companies ; viz, 12,500 of the Cambridge Ry., 25,000 
of the Metropolitan and 9,500 of the South Boston, has 
come in for exchange into preferred stock of the new 
West End Ry Co. This amounts to 61,000 shares of West 
End out of 97,750 total, exclusive of Consolidated, and 
128,000 shares ($6,400,000 par value), including the four 
roads. The new certificates will be issued shortly. 


East of Chicago. 


Existing Roads.— Boston & Lowell.—Grading is nearly 
finished on the Central Massachusetts line between 
Ware and Northampton, and tracklaying is to begin 
this week.—lIt is reported that a branch is contem- 
plated from Boylston southwest to connect with the 
Worcester & Nashua road south of Summit station. 
This would give a route from Boston to Worcester only 
two miles longer than the Boston & Albany line. 

Meriden & Waterbury.—This Connecticut road is 
making rapid headway. Tracklaying will begin Aug. 35, 
and is to be all done by December. The company will 
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be consolidated with the Meriden & Cromwel!, Josern 
N.CRAWFORD is Chief Engineer, and Gro. RocKWELL is 
Treasurer. 

South Pennsylvania.— Reports are conflicting as to the 
prospects for success of the movement to take up 
again the work on this line. It is stated that owing to 
the absence in Europe of Gro. F. Barr of Reading, the 
Chairman of the Trustees appointed by the stock and 
bondholders, negotiations will be suspended until 
September. 

New York Central & Hudson River.—An extension of 

miles has just been completed at Lewiston, N. Y. 

Canadian Pacific.—The line from Sherbrooke to Farn- 
ham will be built by Jas. Ross,C. E. The Magog river 
is crossed near Sherbrooke and it is proposed to erect 
wharves at Magog. It is expected that the line from 
Sherbrooke to Montreal will be ready for tracklaying 
in six months. 

Wheeling &€ Lake Erie.—The directors will submit a 
proposition to build an extension of 20 miles from 
Bowerston, O., to Wheeling, W. Va.: to which place the 
road was originally projected. 


New Projects and Survevs.— Noblesville & Shelby- 
ville.—A line is projected between these Indiana towns, 
State Line &, Indiana City.—This proposed line is to 
run from the State lipe between Illinois and Indiana to 
Indiana City, on Lake Michigan, a distance of 25 miles. 


Southern. 


Existing Roads.—@Gulf & Ship. Island. The track- 
laying is progressing from the junction with the Louis- 
ville & Nashville near Mississippi City, La., northward, 
It is expected to have 40 miles of steel down by Oct. 1. 

llinois Central.—A survey is in progress for a line 
from Jackson, Tenn., to Memphis.—The people of the 
booming cities of Decatur, Ala., and Chattanooga, 
Tenn., are anxious to have the company build an ex- 
tension from Aberdeen, Miss. The thing may be done 
but it will hardly be completed “before snow flies.” 

Yavares, Apopka & Gulf.—This Florida road is 
graded to within 15 miles of Kissimmee. 

Birmingham & Atlantic Air Line.—About 700 hands, 
are at work cn the line from Savannah to Dublin, Ga, 

Alabama, Florida & Atlantic.—Three hundred hands 
have begun grading this line at Sorrento, Fla. 

Buena Vista & Ellaville.—This line is to be extended 
on the south from La Crosse to Americus, Ga.. and 
north to Columbus, Urtag B. Harrop of Americus is 
President. 

Bishopville.—This' South Carolina road, originally 
built as a logging road, extending frum Atkins, on the 
Wilmington, Columbia & Augusta to Bishopville, 15 
miles, has been bought by Bnipeers & RaNnkKIN, of Wli- 
mington, N. C., and will probably be extended. 

Americus, Preston & Lumpkin.—Surveys are in pro- 
gress for an extension to McVille, Ga., on the Bast 
Tennessee, Virginia & Georgia road. 


New Projects and Surveys.—/'lorence & Chicago.— 
This line has been surveyed from Florevce.Ala.,to Milan, 
Tenn,, 120 miles. It crosses the Tennessee Midland at 
Peter’s Landing, the Ohio Valley at Waynesdoro, and 
connects with the Illinois Central at Milan. Capital is 
now being secured and right of way »btained prepara- 
tery to letting contracts in the Fall. W. B. Woop, of 
Florence is President, and Cas. Borcuk, Chief Engi- 
neer. 

Florence, Tuscaloosa & Montgomery.—This line is now 
under survey from Florence to Montgomery, Ala., 
about 200 miles. The line will develop large coal, iron 
and timber interests. It crosses the Kansas City, 
Memphis & Birmingham, the Georgia Pacific, and 
the Alabama Great Southern. W. B. Woop, is Presi- 
dent, and Beton Micke is Chief Engineer. 


Louisville, Cincinnati & Virginia.—The surveys are in 
progress on this line, which is projected from Win- 
chester to Irvine and Beattyville, Ky., about 50 miles. 
J. L. Ropertson, 7 Nassau street. New York, is Presi- 
dent, and J. C, TuRNER, Winchester, Ky., is Chief Engi- 
neer. 

Palatka, Welaka & Lake,—This Florida line is pro- 
jected to ran from Palatka to Tavares, about 40 miles, 
giving the “Lake Region” a more direct outlet to Jack- 
sonville and the North than at present exists. It is 
proposed to cross to the east side of the river at Pa- 
latka on a bridge soon to be constructed, and go via 
Rolleston and San Mateo to Satsuma, on the main line 
of the J. T. & K. W. From Satsuma it passes southward 
crossing the St. John’s river noar Norwalk, thence along 
the west side of Lake George to a connection with the 
8t. John’s & Lake Eustis branch of the Florida Southern 
which will be changed to standard gauge and used into 
Tavares. The line has just been surveyed from Pa- 
Jatka to Norwalk a3 outlined, but it is still undecided 
whether the west side of the river may not be chosen 
for this part of the line. The project is backed by the 
J.T. & K. W. and Fia., Southern companies, and will be 
carried through at once, C. R. Knrent is Chief Engi- 

eer. 

Chattahoochee Valley.—This road is under survey 
from West Point to Columbus, Ga., 32 miles, The Chat- 


tahoochee river is to be crossed near Wacoochee by a 
bridge of about 50) [t. span, L. Lanter of West Point 
is President. 

St, John’s River Lake Weir & Gulf.—Active work is to 
begin soon on this Florida line. W. E. McRay, Lake 
Weir, is General Manager. 

Appalachicola & Alabama.—It is rumored that the 
charter for this line has been turned over to a New 
York syndicate. B. F. HOWLAND, is interested. 

Wildwood & Withlacoochee.—A line is proposed from 
Lady Lake, Fla., tothe Withlacoochee river, I. E. Bar- 
Wick of Wildwood, Fla., is interested. 


The Northwest. 


Existing Roads.—Chicago & Eastern Illinois.—The 
line from Danville to Tuscola, LIL, has been completed 
and opened for traffic. 

Chicago, Burlington & Northern.—An item originating 
in Boston is going the rounds, announcing that the 
street is waiting for the announcement of the purchase 
of this road by the C. B. &Q. As every one knows that 
this road was built and is owned by the Burlington 
interest, we would advise “ the street” to move on. 

Aberdeen, Bismarck & Northwestern.—Engineers are 
now at work locating aline from Aberdeen to Water- 
town, Dak. It is queried whether the Rock Island 
is backing this company. 

Union Pacific.--Viee President Potter is reported to 
have said that .in the near future the company must 
own a line to Chicago. 

Minnesota & Northwestern.—The Minnesota Railway 
& Navigation Co. has been incorporated in this in- 
terest to build the line from the “Twin Cities” to 
Duluth, for which surveys have for some time been in 
progress. As hinted by the title, the company also 
proposes to run a steam-ship line through the lakes. 
Mr. Stickney is reported as saying, “The thing is in 
an embryo state at present. Nothing definite has been 
done as yet. Ifthe road is built at all it will be com- 
menced in a short time. If built it will be a double 
track, easy grade road, substantial in every way,” The 
company by a contract with the Illinois Central for 
hauling cars over that road from East Dubuque to 
Freeport Junction has been enabled to open a new 
freight route from St. Paul to Chicago, Their own 
line from East Dubuque to Freeport will not be com- 
pleted before next season, owing to the diffieult ma- 
terial encountered in the tunnel near Elizabeth. 


Illinois Central.—On the Chieago, Madison & Northern 
road from Freeport to Chicago, about three-fourths of 
the grading is done between Freeport and Elmhurst, 
19 miles west of Chicago. On the line from Freeport to 
Madison about 85 per cent. of the grading is done and 
25 per cent. of the tunnelling, and half the track is laid. 
It is stated that surveyors are to take the fleld at once 
to locate the line from Madison north to Portage, about 
40 miles. It is also definitely stated that the rumored 
extension from Sioux Falls to central Dakota will be 
surveyed at once. 

Duluth, Huron & Denver.—Grading is making good 
progress between Sank Center and the Dakota line, 
and the engineers are at work between Sank Center and 
Mille Lacs. ‘ 

Wisconsin Central—The Chicago, Lake Geneva & 
Pacific Ry. Company project a road in this company’s 
interest from Chicago to Duluth, ma Lake Geneva 
Whitewater and Portage City. At present, however, 
the line from Lake Geneva to Portage, 110 miles, is the 
only part definitely planned. On this line the right-of- 
way is secured and 60 miles are graded. Joun E. 
Burton, of Lake Geneva, is President, and Howarp 
Mortis, of Milwaukee, General Manager.—The Wis- 
consin Central has just begun operations ona line from 
Lake Goneva to Antioch, 20 miles. 


New Projects and Surveys.—Port Arthur, Duluth & 
Western, This line has been surveyed from Port 
Arthur, on the north shore of Lake Superior, to the In- 
ternational boundary near Gunflint lake, a distance of 
85 miles. Capital and right of way are being secured, 
and it is hoped to let contracts by Sept.1. Henry K. 
Wicksteep, of Port Arthur, is Chief Engineer. 

Minnesota & Southeastern.—This company, which was 
incorporated a few weeks ago. propose a line from 
Northern Pacific Junction, Minn., southeast, but will do 
little with their scheme this season. Next spring it is 
intended to make surveys, etc. About 7 miles of the 
line is already in operation as a lumber road. Jas. M. 
Pawne, of Minneapolis, is President. 

Duluth & Mackinaw.—This scheme is by no means in 
the mature state that was declare in the Detroit rumor 
reported last week. The effect of such a line have 
doubtless been studied by the managers of the roads,in 
whose interest it would be; but that the projectors are 
already placing $7,000,000 worth of bonds on the foreign 
market is probably rather premature. 


The Southwest. 


Existing Roads.—Atchison, Topeka & Santa Fé.— 
A report isin circulation that this company has de- 
cided to stop work on some of its extensions and pro- 


jected lines, and has discharged nearly a third of its 
engineering staff. The report that the company is in 
any way cramped financially or that it is relinquishing 
any of its plans is authoritatively denied. The rumor 
probably arose from the discharge of those engaged on 
recently completed cxtensions. The directors hays 
just issued a circular announcing an increase of capi- 
tal stock from $68,000,000 to $75,000,000. It is also an- 
nounced that the unexpectedly large increase of earn- 
ings have decided the directors to change the rate of 
dividend from 6 to 7 per cent., beginning in November, 
These facts should be sufficient to contradict the above 
rumor. 

Missouri Pacific—An extension is reported to be 
under preliminary survey from Troupe, on the Inter- 
national & Great Northern, 36 miles south of Longview, 
east to Logansport, La., about 90 miles.—A second 
line has been run for the Mississippi River road from 
Bushberg to Cape Girardeau, Mo.-—On the extension 
to Pueblo, Col., the track has crossed the State line. 

Kansas City, Wyandotte & Northwestern.—Track \ay- 
ing is progressing and trains are expected to run to 
Holton by Oct. 10. 

Louisiana North & South.—Grading is in progress 
near Gibbs, La. 

New Projects and Surveys.—Memphis, Kansas ¢ 
Western. This line has at present been surveyed from 
Cherryvale, Kan., to Neosho, Mo., via Chetopa and 
Baxter Springs. About $145,000 is available in local 
aid, and it is hoped to close present negotiations so 
that work may be begun next month. H. R. M. Wuir- 
MAN, of Philadelphia, is Chief Engineer, and C. L. 
Berry, Cherryvale, Kan., General Manager. 

Missouri, Kansas & Southwestern —This line is pro- 
jected from Kansas City to El Paso, Tex.. with a lateral 
line from Emporia to St. Joseph. Location and secur- 
ing right of way is in progress, and it is expected to let 
the first contracts by Oct. 1, as 25 miles must be in op- 
eration this year to secure subsidies. ©. F. Minuer 
Kingman, Kan., is Chief Engineer. ; 

Alerandria & Arcadia.—A preliminary survey is in 
progress of this Louisiana line, 140 miles in length, and 
right of way is being secured. The present projectors 
will probably give the amounts already raised as a 
subsidy to induce the building of the road. A. L. Ar- 
Krns, of Arcadia, La., is President. and Leon N. Pox is 
Chief Engineer. 

Lawrence Atchison & Southern.— The preliminary 
survey has just begun of this line. which is projected 
from Atchison, Kan., via Winchester, Oskaloosa, and 
Lawrences to Quenomo, about 100 miles, J. B. Bowrr- 
sock of Lawrence is President and W. A. Morton 
Winchester, Vice President. 

Dallas, Archer & Pacific.—This road, already referred 
to in these columns, is now under survey from Dallas, 
Tex.,to Archer county via Decatur, about. 140 miles,, 
under direction of Dayrp A. Poyngs, Chief Engineer. 
The line is projected to develop valuable coal. copper. 
and iron interests, and will be buiit by a construction 
company of Dallas capitalists. Contracts are to be let 
within a short time and it is hoped to haye the line 
in operation from Dallas to Decatur within six 
months, Gen. Gro. F. ALForD, Dallas, is President. 

Sedan & Moline.—This company has been incorpo- 
rated in Kansas by J. M. Carpenter and others of 
Sedan. 


Rocky Mountain and Pacific. 


Existing Roads.—Union Pacific.—The Cheyenne & 
Northern road is now completed for 1¢0 miles north of 
Cheyenne and it is expected to reach the junction with 
the Fremont, Elkhorn & Missouri Valley by Sept. 1. 

Grand Trunk.—A Canadian rumor is to the effect that 
this company will apply for a charter to build a rail- 
way “through the Yellow Head Pass and via Bute In- 
let toEsquimal,” The Yellow Head Pass is about 150 
miles north in the Rockies from where the Canadian 
Pacific crosses the Mountains. This is probably a 
scheme of the Grand Trunk which lies very far in the 
future. Its more immediate plans will lie in the 
direction of extensions to connect with the Manitoba & 
Northwestern and in furthering the plans of that com- 
pany for developing the fertile plains east of the 
Rockies. 

Denver & Rio Grande.—The Montrose line is graded 
to within 12 miles of Chipeta,the end of the present con- 
tract. The citizens of Ouray are anxious to have the 
line extended from Chipeta to their town, a distance of 
four miles, and will doubtless raise the subsidy which 
the company has asked. 

Oregon Pacific.—Contractor NeLson BENNET is push- 
ing the grading on this line, and tracklaying is in pro- 
gress from Albany eastward. 

Mexican International.—Grading is reported complete 
to within 60 miles of Laredo on the Mexican Central 
and it is expected to finish the line to that point by 
Nov.1. 5 * > 

Carson & Colorado.—This line at present runs from 


Virginia City, Neb., south apneic tan A 
project is under considerati on 
southward to Mojave. abgat 1 Oe ce tae 
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